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IMPROVED BOAT-LOWERING APPARATUS. 

The necessity of an efficient boat-lowering apparatus must 
have been impressed upon any one who has from time to 
time read of marine disasters, in which the loss of life has 
been doubled by the imperfection or disarrangement of the 
boat-lowering apparatus. In fact, it may be said that too 
frequently the sole cause of loss in such cases is the lack of 
proper appliances of this character. 

We give below an engraving of a new apparatus for low- 
ering and raising boats, recently patented in this country, 
also in Canada, England, France, and Germany, by Mr. R. 
H. Earle, of St. Johns, Newfoundland. In the engraving 
Fig. 1 shows the boats being lowered. Fig. 2 shows the 
davit in use as a life ladder resting against the ship's side. 
Fig. 3 shows the davit with the cradle detached, containing a 
man who is in the act of picking up a child. The dav.t is 
shown lifting a boat fall of people in Fig. 4. Fig. 5 shows 
the davit acting as a spar keeping the boat from the ship's 
side, and taking persons on board during a storm; and Fig. 6 
shows the appliance in use as an ordinary davit. 

This apparatus, while very simple in its construction and 
easily operated, performing all the functions of the ordinary 
davits, is at the same time efficient in so many other ways 
as to place it at the head of devices of its class. 



It is a very much needed invention, and its adoption will 
undoubtedly be the means of saving thousands of lives not 
only at sea but wherever boats are used. The inventor in- 
forms us that expert sea captains who have examined this 
appliance assert that every boat on a ship fitted with this 
device could be filled with passengers and lowered within 
from one to two minutes from the time of the occurrence of 
the accident. 

This apparatus is not only wonderfully rapid in its 
operation, but it guarantees absolute safety to the pas- 
sengers. After launching the ordinary ship's boats the life 
rafts may be lowered, or if the ship is so fortunate as to be 
equipped with the well known collapsible boats invented 
by E. L. Berthon, M.A., of England, these boats could be 
readily placed in the cradle, filled with passengers, and 
quickly launched, thereby saving many lives that would 
otherwise be lost. 

The preparations necessary to lower the boat with this 
apparatus are exceedingly simple. When an accident 
occurs the covering attached to the boat is thrown off, when 
the passengers lake their seats, and all is ready. Then the 
levers which hold the boat and the lowering appliance 
rigidly to the deck are instautly unloosed, and the boat is 
immediately lowered to the water. Clearing the decks thus 



quickly quells excitement and gives assurance of safety to 
passengers, enabling the officers of the ship to maintain order 
and discipline, a thing of rare occurrence when the ordinary 
and tardy means of boat lowering are employed. 

The dashing of the boats against the ship's side, lowering 
one end of the boat before the other, jumping into boats, the 
cutting of the boat's ropes by sailors and rowing away with- 
out passengers, are all impossible where this improved ap- 
pliance is employed. 

In this improved system of boat lowering a great saving 
in labor is effected. With the ordinary plan it requires ten 
to fifteen persons to lower and attend to each life-boat; in 
the new apparatus no lifting is required, and four or five 
persons are sufficient to the task. This is extremely im- 
portant, especially in the case of steamers, where compara- 
tively few men are employed. 

For military transport, where rapidity, safety, and 
secrecy are indispensable, this invention will prove of great 
value. And in times of collision the swinging davits will be 
of inestimable value. 

Further information in regard to this invention maybe 
obtained by addressing R. H. Earle, 216 Water street, St. 
Johns, Newfoundland, or Earle, P. O. box 1177, New York 
city. 




EARLE'S BOAT LOWERING AND RAISING AND LIFE SAVING APPARATUS. 
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ONE HAS-DONE-IT BETTER THAN THREE CAN'T-DO-ITS. 

In a recent infringement trial in this city, in the U. S. Cir- 
cuit Court, Judge Blatchforci presiding — subject, the manu- 
facture of rosaline colors, Patent 250,247, the defendants 
claimed that they were not infringing, and that the alleged 
coloring matter could not be produced by the process set 
forth in the patent. 

In support of this position they presented the evidence of 
three learned doctors, namely: Prof. Morton, to the effect 
that, the patented color was not made by following the 
directions of the patent. Professor Chandler was also of 
the opinion that the new color was not produced in the way 
directed by the patent. Prof. Eudesmann also said he had 
found that the improved article could not be made by follow- 
ing the specification. But neither of the doctors informed 
the court what sort of stuff they could make 'by practicing 
the new invention; and they furthermore admitted, tacitly, 
that the article made by the defendants did not differ from 
the article claimed by patentee. 

On behalf of the inventor, Prof. Seeley produced as an 
exhibit a specimen of the new color, which he had made 
by following the process set forth in the patent ; he also 
testified that the infringing substance was identical with the 
patented article. 

It also appeared in evidence that when the inventor ap- 
plied for the patent, there had been some interference pro- 
ceedings, in the course of which Professors Morton and 
Chandler testified at that time that they had not been able 
to produce the patented article, although they had followed 
the directions of the patent. Therefore, the Patent Office 
required the inventor to make an actual demonstration of 
the practicability of his invention, which he did. 

In the presence of the examiner, he carried out practically 
the method described in his specification, and the result was, 
the production of a true rosaline salt, as claimed. The Com- 
missioner consequently disregarded the evidence put in by 
the two professors, and decided the case in favor of the inven- 
tor. The Circuit Court now confirms the correctness of the 
Patent Office decision, and we suppose that the defendants' 
three professors are at liberty to try the process again. 
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MICA. 

One of the chief uses of mica at the present time is for 
stnve doors and lanterns, the fire-resisting qualities of the 
mineral, together with its transparency, rendering it specially 
adapted for the purpose. But only the very clearest and 
best sheets of mica can be thus used. Vast beds of the sub- 
stance exist in various parts of the country, for which, ex- 
cept the finest portions, as above mentioned, there is little 
demand. New uses will, however, doubtless be discovered 
and invented, for mica is made up of valuable materials. 
We notice among the recently granted patents two inventions 
in this line. One is for the manufacture of journal boxes of 
cement, ground mica, and flour; the ingredients are mixed, 
pressed into shape, and then baked. The other is an appa- 
ratus for reducing mica to an impalpable powder and pre- 
paring it for use as a mixer in starch gloss and oily compo- 
sitions. 

Chemically regarded mica is made of silica, alumina, and 
potash. Silica is one of the hardest substances in nature, 
known in Us purest and most beautiful form as rock 
crystal. 

Alumina is another exceedingly hard substance. One of 
its most useful but impure forms is emery or corundum, 
now so extensively employed for grinding and polishing 
purposes. The most elegant and purest examples of silica 
are seen in the well known precious stones, the ruby and the 
sapphire. 

Potash, the remaining ingredient of mica, is familiar to 
everybody, and is extensively used in the arts. Our com- 
mercial supplies of potash chiefly come from the ashes of 
plants and trees, and their roots take it from the ground, the 
granite rocks being the original source. Granite is composed 
of quartz, feldspar, and mica. 



GENERAL INCANDESCENT ELECTRIC LIGHTING IN NEW 
YORK. 

While the lighting of detached buildings by incandescent 
electric lamps is a familiar sight in this city, the inaugura- 
tion of a general system of incandescent electric lighting, 
from a central station, may fairly be regarded as marking 
the beginning of a new epoch in social economy. 

To those who had critically followed the development of 
the multiple arc system of Mr. Edison there was no appa- 
rent cause for doubting its entire practicability when ap- 
plied to general public lighting. Still to the multitude the 
final demonstration of actual service throughout a con- 
siderable area, under the complex conditions encountered 
in a city district, covering many streets and blocks of houses, 
was necessary to give assurance that the whole matter was 
not more or less speculative. 

The great steam dynamos at the central station of the 
first district were started in concert on the afternoon of 
Monday, Sept. 4, and from that evening the new system of 
interior lighting has been one of the established institutions 
of the city. To a large extent gas light has been supplanted 
throughout the district, and there is no reason for doubting 
the extension of the new light to other districts as rapidly 
as the requisite central stations and systems of electric con- 
ductors, lamps, meters, and other appliances, can be pro- 
duced 

At any rate the new system has passed three of the four 



essential stages of progress toward commercial permanence 
and success. 

When Mr. Edison first attacked the problem of incan 
descent electric lighting he was met with the general ob- 
jection of electrical authorities that a durable incandescent 
electric lamp could not be made. When he proposed to 
subdivide the electric current, so as to multiply small lamps 
economically, he was warned on all sides that he was in pur- 
suit of an impossibility; the thing could not be done. Hav- 
ing produced the desired lamp and subdivided the current 
experimentally, his critics not less confidently asserted 
that a laboratory experiment was one thing, the practical 
application of a theory to a complex system of public ser- 
vice was quite another, and he was bound to fail. It was a 
question of economy, and admitting that an incandescent 
electric lighting system could be furnished under the con- 
ditions required it would not pay. On this point the com- 
pany which have furnished the means for the inauguration 
of the system in the district now lighted by them are proba- 
bly better qualified to judge than the opponents of the sys- 
tem. It is certainly to be hoped that their expectation of 
profit in supplying a better light than gas affords, at the 
same or less cost, will be amply justified. 

As the plan of the central station and the general appli- 
cation of the system in the first district have been so recently 
described in this paper (August 26, 1882), it will not be 
necessary to dwell upon them here. 

Assuming the new light to cost the same as gaslight — and 
it is not reasonable to expect that those who have assumed 
the cost and risk attending the development and introduc- 
tion of the new light will set the price of it below what com 
petition with gas may make necessary — the question is, How 
are the public to be benefited ? 

The first and most obvious advantage arises from the qual- 
ity of the light. It is more nearly like sunlight than any 
other artificial illuminant. It is free fromflickeringand un- 
steadiness — faults which make both the electric arclightand 
the ordinary gas jet so painful and injurious to the eyes. It 
does not vitiate the air as gas does, by consuming oxygen 
and loading the air with products of combustion. Its heat- 
ing effect is very much less than that of a gas jet of the same 
illuminating power. It is not a source of peril from fire, 
the lamp proper being incapable of firing the most combus- 
tible fabric; while the low tension of the current makes the 
formation of arcs and the overheating of conductors alto- 
gether unlikely. 

Fears as to the continuity of the service have been ex- 
pressed, but the grounds for them are not apparent after an 
examination of the plant of the central station. It is true 
that no system of storage is provided, as in the case of gas. 
None is needed, since the electricity is supplied by a battery 
of steam dynamos which deliver their several currents into 
a circuit common to all, with a large surplus available, so 
that the stoppage of any of them by accident or for repairs 
would not diminish the illumination of the district. Of 
course a general fire about the central station might stop its 
operation and leave the district in darkness, but the same 
risk obtains with gas; and after the establishment of two 
or more centers of distribution this hazard may be obviated 
by means of connecting mains to be used in such emer- 
gencies. 

The experience obtained in the, running of Station No. 1 
will no doubt lead to the introduction of considerable 
changes in the plan and engineering of subsequent stations; 
the company are none the less to be congratulated for the wis- 
dom with which they have brought into successful operation 
an enterprise involving so much of magnitude, complexity, 
and novelty. 



The Pretsch Process for Making Photo Printing 
Plates. 

A sensitive gelatinous mixture is prepared by dissolving 
6 parts of gelatine in 30 parts of water, and 1 part of pow- 
dered ammonium bichromate is stirred into the solution. 
A piece of plate glass, which is all the better for having 
been previously coated with a collotypic substratum, is now 
leveled in the drying cupboard — a temperature of about 40° 
C. being suitable in most cases. When the plate has reached 
the full temperature of the hot cupboard, some of the gela- 
tine preparation is poured on and spread with a strip of 
paper, about 30 grains being allowed for each square inch 
of surface. When the plate is dry it is exposed under a 
negative, about six times the exposure which would be 
required for a silver print being given. When the exposed 
plate is soaked in water, the reticulation and granulation of 
the gelatine rapidly set in, and in a few minutes an exact 
reverse of the required printing block will result. The next 
step is to allow the plate to become partially dry, and to 
deposit copper on it by the electrotype process so as to form 
the printing block. It is, perhaps, a mote certain proceed- 
ing to take an impression from the reticulated film by means 
of softened gutta-percha, and to send this cast to an electro- 
typer or a stereotyper .to be reproduced in metal. 



Silk; Direct from the Worms. 

An unsuccessful attempt was made lately before the New 
York Silk Exchange to reel silk direct from the worms. 
The idea is a taking one, and if realized it might prove im- 
mensely valuable. Success might open a way to utilize the 
silk of many native worms whose cocoons cannot be un- 
wound. 
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The New Scientific Steamer. 

The new iron steamer Albatross, lately launched at AVil- 
mington, Del., for the use of the U. S. Fish Commission, 
will he ready for sea ahout December 1. Her dimensions 
nre, length 200 feet, beam 27-6 feet, depth 16-9 feet. She 
will be provided witli two large laboratories, one on the up- 
per deck amidships and the other immediately under this. 
In these laboratories all the microscopic work will be carried 
out and preparations made. As ornithology enters into the 
researches of the scientific party who will be carried out on 
the Albatross, the best arrangements have been made for the 
use of the taxidermists. 

For dredging and trawling the Albatross will carry 8,000 
fathoms of % inch steel wire rope. The winding engine 
will be run by two steam engines, and the steel rope will be 
paid out and wound up by a reeling engine, worked on 
the lower deck, provided with an automatic arrangement 
devised by Capt. Z. Tanner, whose experience as com- 
mander of the Fish-hawk has made him most proficient in 
the matter of dredging and trawling. To prevent too great 
strain an indicator will be used, with apparatus to re- 
lieve the tension and to deterrnine at the same time the exact 
amount of rope in use. The apparatus for deep sea sound- 
ings will have some slight improvements on that now in 
use on the Fisli-hawk. 

Two Herreshoff steam launches will serve the Albatross 
as tenders. 

One of the launches is of the usual model, the other will 
carry her propeller amidships in such a way that the screw 
can be worked either parallel with or at right angles to the 
keel. These launches will be constructed with bulkheads, 
so as to serve as life boats, and will be equipped with appa- 
ratus for the capture of cetaceans and fur-bearing sea ani- 
mals. A thirty foot yawl will be carried for use in seining. 
One novel feature of this vessel for the pursuit of fish will 
be the use made of the electric light. The two methods 
employed will be the Brush for surface illumination, and 
the Edison for lighting up the depths of the sea. Between 
tli e Australian fisherman who spears his fish from his canoe, 
in the bottom of which burns some resinous wood, and a 
large vessel, illuminating the sea at great depths with the 
Edison incandescent light, there is all the wide difference 
between the barbarism of prehistoric time and the civiliza- 
tion of the present. Ventilation will be provided for by a 
method devised by Mr. G. W. Baird, Passed Assistant Engi- 
neer, United States Navy. A No. 6 Sturtevant exhaust is 
to be run, by which all the foul air is to be drawn out, to 
be replaced by fresh air. 

A distillery apparatus, also invented by Mr. Baird, will 
supply water. By this process the water is aerated as soon 
as made, and is potable at once. 

The Albatross was designed by Mr. C. W. Oopeland, and 
built by the Pusey & Jones Company, Wilmington, under 
the inspection of Passed Assistant Engineer G. W. Baird. 
She will have a brigantine rig, twin screws, will be pro- 
pelled and worked by a compound engine, steam reversing 
gear, with flue boilers; is expected to make twelve knots 
an hour. She will be steered by a steam quarter-master de- 
signed by the builders. Her crew will consist of sixty-five 
men detailed from the Navy. Her chief officer is Lieut. - 
Commander Z. Tanner. She will carry a lieutenant, sur- 
geon, and ensign officer, and two or three ensigns.' Her 
first extended trip will be to England, to carry to the London 
Fisheries Exhibition the exhibits of the U. S. Fish Commis- 
sion. 

— ■ m i m i m 

Irrigation in Egypt. 

The American Consul-General at Cairo states that the 
tillable land of Egypt consists of the delta of the Nile, and 
a narrow valley extending from Cairo southward. This 
valley is generally from one to ten miles wide, though for 
about one hundred and fifty miles above Cairo it has a width 
of from ten to thirty miles. Both the delta and the valley, 
except so far as the former borders on the Mediterranean, 
are bounded on all sides by mountainous deserts, and for 
more than two thousand miles from its mouth the river has 
not the smallest tributary. 

It rolls on toward the sea, unlike other rivers, constantly 
decreasing in volume. As there are no rains of any practical 
importance, it sustains all vegetation, and all the inhabitants 
of Egypt and its herds drink of its waters. For two or 
three months in the year, a considerable portion of the coun- 
try may be irrigated by the natural rise of the river, but 
with the exception of certain sections, the water is not per- 
mitted to flow freely over the land. It is taken from the 
river and conducted by canals alongside the fields where it 
is to be used, and spread over the different parcels of land, 
if it is sufficiently high, and if not, it is raised by some of 
the various modes employed for that purpose. Small em- 
bankments prevent the water from runningon to other lands 
that may not at the time be in a condition to receive it; in 
fact, the processes of overflowing the lands, plowing, sow- 
ing, and harvesting are often being carried on simultane- 
ously in adjoining fields. 

When the land is sufficiently irrigated, the water is shut 
off, or the pumping discontinued. The process of irriga- 
tion is required to be repeated several times before the 
maturity of the crop, the quantity of the water depending 
very much upon the kind of product. Bice requires a large 
amount of water, and wheat, rye, and oats much less 
There are in Egypt 8,406 miles of irrigating canals, of which 
1,897 are navigable. There are also great dikes along the 



river and its various delta branches, to prevent their over- 
flow, and innumerable small ditches and embankments 
everywhere throughout the country. In consequence of the 
muddiness of the waters of the Nile, the canals require fre- 
quent cleansing, and the high waters injure the dikes and 
render it necessary to repair them each year. 

The greatest amount of labor is, however, that required in 
raising the water from the river and canals to the level of 
the lands. Dipping, drawing, and pumping are processes 
going on nearly the whole year, and nearly half of the 
whole irrigation is done by these means. Its water is raised 
from one or two feet to twenty, and sometimes more, ac- 
cording to the location of the land and the height of the 
river. The following is a description of the manner in which 
wateris raised by means of the "shadoof." The "shadoof" 
is simply a leather basket-shaped bucket attached to a pole, 
suspended in the same manner as an ordinary well-sweep. 
The sweep is very short, and the bucket of water is balanced 
by a mud weight. The instrument is of the rudest char- 
acter, but by this means water is raised to the height of eight 
or nine feet with considerable rapidity. If the water is to be 
raised twenty feet, one man close to the river raises it from 
four or five feet into a basin made of clay in the side of the 
bank, and from this point two men, each with a bucket, 
raise it about eight feet to a similar basin, and two others in 
the same manner to the required height, whence it is con- 
ducted by small earth sluices to the required place, often a 
considerable distance from the river. 

It requires the constant working of these five "shadoofs " 
for forty-eight hours to water one " feddan " (equivalent to 
one acre). This, by changing once iu four or six hours, 
would require ten men, each of whom would apply twenty- 
four hours' labor to the watering of one acre. This process 
requires repeating at least three times for each crop. Thus 
the labor required forthe irrigation of one acre would be 
720 hours, or seventy-two days of ten hours each. The 
labor is of the most severe kind, and the fellah, with nothing 
except a cloth round his loins, is compelled to apply himself 
to his 1 ask with all the energy at his command. In the delta, 
and s"ome parts of Upper Egypt, the water being taken from 
the river at some distance above the point where it is used, 
is kept for a considerable portion of the year, on very nearly 
the same level as the land. If, however, it has to be raised 
at all, it requires at least fifteen days to theacre. When the 
water is raised only a few feet, the more ordinary method is 
that of the " sakia," a rude machine propelled by oxen, 
cows, and horses, and sometimes camels and donkeys, and 
which raises the water by means of earthen jars attached 
to an endless rope chain passing over a vertical wheel. 

There are a few steam pumps, but fuel is too expensive, and 
labor too cheap to permit of their general use. The num- 
ber employed is about 400, and these are mostly in Lower 
Egypt. They are used principally on large estates, but in 
some cases by those who irrigate the lands of the small 
farmers, at a fixed price per acre. This is generally where 
cotton is produced, which requires watering once in eight or 
ten days throughout the season. The water has ordinarily 
to be raised but a few feet, and the quantity required each 
time, when the watering is so frequent, is much less. The 
usual price paid per acre is about 30s., and it is only the low 
price of farm labor that renders it practicable to cultivate 
lands requiring so much irrigation. 



Steamboat Boiler Inspection. 

Section 4,433 of the Revised Statutes provides that " the 
working steam pressure allowable on boilers constructed of 
plates inspected as required by this title, when single- riveted 
shall not produce a strain to exceed one-sixth of the tensile 
strength of the iron or steel plates of which such boilers are 
constructed." 

Compare with this plain provision of the law the following 
rule contained in the " General Rules and Regulations" 
prescribed by the Board of Supervising Inspectors of Steam- 
vessels, viz. : 

"Multiply one sixth of the lowest tensile strength found 
stamped on any plate in the cylindrical shell by the thick- 
ness — expressed in inches or parts of an incli — of the thinnest 
plate in the same cylindrical shell, and divide by the radius 
or half diameter — also expressed in inches — and the sum will 
be the pressure allowable per square inch of surface for sin- 
gle-riveting." 

This rule is supposed to be based on the law quoted above; 
but it is, in reality, in direct conflict with it; for, as the 
pressure allowed by this rule will produce a strain corre- 
sponding to one-sixth of the tensile strength of the metal in 
the solid parts of the plates, the strain on the metal between 

the rivet holes of the joints will be ( ) = — 

■ J V6X0 60/ 36 

tensile strength, since about 40 per cent of the metal is re- 
moved on the pitch line in punching the holes for a single- 
riveted joint. 

In further illustration of the working of this rule we will 
take at random an example from the elaborate table giving 
the pressures allowable with cylindrical shells for different 
diameters, and for iron of different thickness and strength, 
which forms a part of the "Rules and Regulations." 
According to this table a cylindrical boiler having a diame- 
ter of 40 inches, and made of %-inch plates, of iron 
having a tensile strength of 50,000 pounds per square inch, 
and with a single riveted lap joint, is allowed a working 
pressure of 156 '24 pounds per square inch. Using {J- inch 
rivets, with 1% inch pitch, for the single-riveted lap joint, 



- of that 



the sectional area of the plate on the pitch line of the rivet 
holes will be 60 per cent of the area of an equal length of 
the solid plate. The strain produced in the least section of 
metal at the joint by the working pressure (156'24 pounds) 



would be 



156 24 X 40 



13,888 pounds per square inch, 



2X%X0-60 
instead of 8,333 pounds allowed by law. 

But matters are still worse. The same rule provides, 
further, that in testing a boiler " the hydrostatic pressure 
applied must be in proportion of 150 pounds to the square 
inch to 100 pounds to the square inch of the steam pressure 
allowed." Consequently, in the above case, the test pressure 
will be 234 pounds, and the metal at the joint will experi 
ence a strain of 20,832 pounds per square inch; that is to 
say, the metal will be strained beyond the limit of elasticity 
in applying the test pressure. 

Of course, no reputable boilermaker would build a boiler 
according to such rules; but the general public should fully 
understand that boiler inspection under such rules does not 
avert but invite danger. 

C. R. ROELKEB. 

Salicylic Acid for Preserving Eggs. 

Referring to a recent article in this paper on the preserva- 
tion of eggs, our correspondent Mr. M. P. Baumann, of Pitts- 
burg, Pa., gives the following method, which in his hands 
works to perfection. 

Having filled a clean keg or barrel with fresh eggs, he 
covers the eggs with cold salicylic water. The eggs must 
be kept down by a few small boards floating on the water, 
and the whole covered with cloth to keep out dust. 

If set in a cool place the eggs so packed will keep fresh 
for months, but they must be used as soon as they are taken 
out of the brine. 

To make the salicylic solution, dissolve salicylic acid 
(which costs about $3.00 a pound) in boiling water, one 
tablespoonful of acid to the gallon. It is not necessary to 
boil all the water, as the acid will dissolve in a less quantity, 
and the rest may be added to the solution cold. The solu- 
tion or brine should at no time come in contact with any 
metal. In a clean, airy cellar one brine is sufficient for 
three months or more, otherwise it should be renewed 
oftener. For that purpose the kegs, etc., should be pro- 
vided with a wooden spigot to draw off the liquid and re- 
plenish the vessel. 

Butter kneaded in the same solution, and packed tight in 
clean stone jars, will keep fresh the whole winter, but must 
be covered with muslin saturated in the water, renewing it 
sometimes. Cover the jars with blotting paper saturated 
with glycerine. Salicylic acid is harmless, and yet one of 
the best and certainly most pleasant disinfectants in exist- 
ence, with no color, smell, or taste. The water is an excel- 
lent toothwash, and the best gargle to prevent diphtheritic 

contagion. 

■ * i » i » 

The Velocity of Light. 

Preparations are nearly completed at the Case School of 
Applied Sciences, Cleveland, Ohio, for a reinvestigation of 
the velocity of light, by Professor A. A. Michelson, late of 
the Naval Academy at Annapolis. The methods and re- 
sults of Mr. Michelson's measurements in 1879 were de- 
scribed at length in the Scientific American Supplement, 
No. 193. 

The velocity found (186,380 miles a second) differed 
slightly from that obtained by M. Cornu at the observatory 
at Paris in 1874, and also, it is said, from that obtained more 
recently by Professor Newcomb at Washington. The re- 
sults of the last named observations have not been published. 
Mr. Michelson has accordingly been requested to repeat his 
experiments; money for the purpose, about $1,200, having 
been promised from the Bache scientific fund 

The Cleveland Leader says that two small buildings have 
been erected for the experiments on the grounds of the Case 
School. The larger of the two, 16 x 45 feet, contains the chief 
apparatus. Two thousand feet west of it is a smaller build 
ing containing a stationary mirror. In the experiments the 
light traverses the space between the buildings and back again 
to the apparatus, by whose movement data are obtained 
upon which the velocity of the light is measured. 



A Simple method of Removing Sand Bars. 

A press dispatch from Portland, Oregon, August 29, de- 
scribes a promising device for keeping open the channel of 
the Columbia River, now seriously obstructed by sand bars. 
The promoter's theory was that the current was strong 
enough to carry off the sand if it were properly stirred up. 
Mr. Prescott, Manager of the Oregon Railway and Naviga 
tion Company, felt sufficient interest in the experiment to 
offer the use of the company's steam collier Walla Walla in 
making it. Under the supervision of Messrs. Gates & 
Holland, the mechanical engineers of the Oregon Railway, 
and Navigation Company, the steamer was moored on the 
bar, bow up-stream, the stern at the lower edge of the bar, 
and loaded so that the keel touched the bottom. In eighteen 
hours' actual work a channel, 1,000 feet long and 100 feet 
wide, was deepened from a maximum of 18 feet to from 22 
to 24 feet. The steamer is now completing and straighten- 
ing the channel on the whole length of the bar, and after 
finishing at St. Helen's she will be sent to Walker's Island 
for similar work. Mr. Prescott speaks enthusiastically of 
the success of the experiment, which he regards as having 
solved the problem of keeping the river clearof obstructions 
and at a nominal cost. 
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NEW COMBINATION CLUTCH. 

It is, as its name indicates, a positive coupling for all kinds 
of shafts requiring connection while in motion, and no mat- 
ter at what rate of speed the shaft may be running, the con- 
nection can be made without the slightest shock or jar, and 
we believe it is the only coupling combining the friction and 
positive clutch in one, enabling the operator to make a posi- 
tive connection or not at pleasure, which is the great deside- 
ratum in " friction clutches," as the motion lost in the 
driven shaft of a manufactory, by depending on friction 
alone, would in a very short time pay for one of these coup- 
lings. 

They are free from all rotating pins, bolts, levers, and 
unsightly projections that endanger the lives of the ope- 
rators ; they can clean and work around 
them while running with perfect impu- 
nity. The head of the key is covered 
with a leaden collar, and there is not a 
projection in the whole rotating parts of 
the device on which a thread would 
hang. 

If it is desirable (as it is occasion- 
ally in some manufactories where there 
is danger of a block in the machinery) 
to use the friction alone, all that is 
necessary is to withdraw the clutch 
and adjust the friction cone to the 
work required, which can be done so 
nicely that a slight strain over. its nor- 
mal load will cause it to slip, thus of- 
ten saving very valuable machinery 
from destruction. 

It is well known among machinists 
that the old fashioned friction cone is 
the principal device used for driving 
by friction, butit is extremely liable to 
cutting or abrading of the two iron 
surfaces, which makes it very diffi- 
cult to withdraw the cone sometimes. 

In the clutch shown in the engrav- 
ing, a foreign substance, such as wood, 
leather, paper, etc., is interposed be- 
tween the surfaces, and this difficulty is 
overcome. The mode of applying it 
is very simple; any intelligent boy can 
readily take out the old filling and re- 
place it with new in half an hour. 

The method of applying the inter- 
mediate substance is by perforating 
the periphery of the cone, as shown in Fig. 1 and 2, corre- 
sponding in depth to the thickness of the filling material, 
which should stand a little above the surface, so as to keep the 
cone and drum slightly separated, "Wads or pellets of tar 
millboard, a little thicker than the depth of the perforations, 
are punched out and driven home with one blow of a small 
hammer. 

Millboard is preferable to any other material, being denser 
and more adhesive than either wood or leather, punches 
very smoothly, and lasts a long time. 

Two forms of this coupling are made, one for heavy mill 
work that does not require to be coupled more than once 01 
twice a day, as Figs. 1 and 3, and one for instantaneous 
coupling, as 2, 4, 5, 6, and 7, for steam winches, elevators, 
punching presses, shears, etc. 

Fig. 1 is a front view of the 
device, with the parts open show- 
ing the filled perforations. 

Fig. 2 is a sectional view show- 
ing the quick coupling appara- 
tus and serrated clutch. 

Fig. 3 is an end view showing 
the split collar, shifting arms, 
hand wheels, etc. 

Figs. 4, 5, 6, and 7 are detail 
views of various parts of the 
clutch mechanism ; Fig. 5 show- 
ing teeth on the face of the fric- 
tion cone ; and Figs. 6 and 7 being 
respectively face and side views 
of the toothed clutch. 

The clutch, as will be seen by 
the engraving, really comprises 
two systems, one the friction 
clutch as already described, the 
other a positive clutch, and these 
twoforms of clutch, both having 
novel features, are arranged with 
mechanism for applying them, 
constructed so that the friction 
clutch may be applied first, and 
the positive clutch afterward. 

The boss of each part of the clutch is grooved circum- 
ferentially to receive a split ring connected with the lever 
by which the two parts of the clutch are operated. 

In the clutch shown in Fig. 1, the two parts are operated 
by screws, one screw passing through the other, which is 
tubular; both screws being provided with hand wheels by 
which to operate them. In the clutch shown in Fig. 2, the 
two parts are operated by means of a hand lever which 
works both parts by a single forward movement,' the fric- 
tion cone being first thrown into place and then the 
toothed clutch. 

The operation of the clutch, shown in Fig. 1, is very simple. 



The hand-wheel is turned to the right, drawing the friction 
cone into the drum, giving the motion of the driving shaft 
to the driven shaft. The other hand-wheel is now turned 
to the left, forcing the lugs of clutch through the apertures 
of the drum against the face of the friction cone. 

The friction is now released a little, allowing the friction 
cone to gain on the drum, until the long end of the lug 
enters the recess in the cone, and by the time the cone has 
gained on the drum the width of the lug, it has entered the 
recess the depth of the tooth, and abuts against the driving 
end of the recess in the face of the cone. It now only re- 
mains to force the clutch to its destination, and slacken the 
hand wheels enough to relieve the split collars and their 
grooves from friction. To uncouple the same, the operation 




WILKINSON'S POSITIVE COMBINATION CLUTCH 



is reversed. The clutch shown in Fig. 2 is operated by the 
motion of the lever, which has two short ends set at right 
angles ; the short horizontal end is connected to the cone lever, 
by the connecting rod, which is adjusted by the right and left 
threaded sleeve, so that when the short end and connect- 
ing rod are on the center, the cone is tight enough to 
drive the drum, and in this position the perpendicular end of 
the lever has advanced so far that the teeth in the ends of 
the lugs, Fig. 7, are about to enter the teeth in the face of 
the cone. "When the lever and connecting rod have passed 
the center, the cone is released enough to ease the split 
collars, and the same motion has advanced the vertical short 
end of lever so as to engage the toothed lugs with the ser- 
rations in the face of the friction cone. Further information 




HODSON'S HIGH SPEED ROTARY ENGINE. 

may be obtained by addressing Mr. E. Wilkinson, 276 
Ellison Street, Paterson, N. J. • 

< in > 



American Beer Glasses In Germany. 

In a recent communication from United States "Vice-Con- 
sul Wm. Hummel, at Munich, the surprising fact is noted 
that a large proportion of the five millions of beer glasses 
used annually in Berlin are imported from America. Mr. 
Hummel thinks that it would be a good plan for American 
makers to establish agencies in other German cities, and 
expresses a willingness to forward, so far as he can, any 
efforts in that direction. 



HODSON'S HIGH SPEED ROTABY ENGINE. 

Rotary motors, which up to the present time had not 
given sufficient results to cause them to be adopted in the 
industries, seem to have come into some favor for a few" 
years past. The causes of this are manifold ; but, at all 
events, the great progress made for the last twenty years in 
mechanical construction, and the astounding development 
in the industrial applications of electricity, have, for the 
most part, contributed to the success that these machines 
now enjoy. Dynamo-electric machines require, in fact, of 
the motor which actuates them, qualities of a peculiar 
nature. They must be able to revolve with great speed and 
regularity, while at the same time possessing strength, sim- 
plicity, power, and lightness, and being of low price and 
costing little to run. Rotary motors 
exhibit in principle most of these 
qualities in a certain measure; for 
the direct action of steam upon the 
rotary piston gives at once lightness, 
high speed, simplicity, power, regu- 
larity, and economy as regards cost 
price. Economy in the expenditure 
of steam can be only obtained by the 
introduction of expansion, and this is 
what is accomplished in the already 
described Dolgorouki motor, and in 
the Hodson motor which we are now 
to make known. 

This engine, of which the annexed 
cut gives a general view and trans- 
verse section, consists of a piston in 
the form of a cam, which revolves in 
a cavity of cylindrical form revolving 
around the axis, S. More accurately 
speaking, the motor consists of two 
distinct pistons fixed against one dia- 
phragm in common, and keyed at 180 
degrees from each other so as to in- 
sure of greater regularity; but it will 
be sufficient to consider only one of 
them. The axis of the rotary piston 
carries an eccentric which controls a 
slide valve, V, arranged in a cavity, 
U, through which arrives the steam 
under pressure, and which, through a 
backward and. forward motion, regu- 
lates the admission of the latter and 
closes it at the instant at which ex- 
pansion is to be effected. A B is a 
sort of valve which separates the cylinder into two parts, 
and which, at a given moment, enters a cavity made to 
receive it and allows the cam-shaped piston to pass. In 
revolving around A, the valve, A B, rests constantly 
against the piston; and the pressure of the steam insures 
of a bermetical joint in all positions. The eccentric is 
keyed upon the shaft in such a way that the valve, V, 
shall be open and allow the steam to enter at the moment 
at which the point, /, of the piston is at the upper part, and 
shall close the admission when the part,/, is at H. The 
steam inclosed within the space, B H (left half of the cyl- 
inder), expands, and then escapes at C, through the escape 
pipe, F. Expansion then occurs at half the travel. The 
function of the valve on the second piston is identical, but 
alternate with that of the first, 
so that one piston is always 
working at full pressure, while 
the second is operating by ex- 
pansion. . A fly wheel and a 
centrifugal ball governor, act- 
ing on the steam inlet, go to 
complete the motor. The ma- 
chine actuated (be it dynamo- 
electric machine, circular saw, 
hydro-extractor, or otherwise) is 
fixed to the right or to the left 
on the prolongation of the shaft. 
The left end of ttie frame is 
squared off so that it and the 
frame of the driven machine 
may be solidly united by bolts 
and nuts in order to insure of 
an invariable position of the 
axes and to give more rigidity 
to the whole. 

All parts of the machine sub- 
mitted to friction are of phos- 
phor bronze, and all the joints 
are kept tight by means of 
crowns and bands of the same 
material held against the station- 
ary pieces by springs. These 
Hodson motors exhibit very great elasticity of power in 
causing a variation in the pressure of steam and in the 
speed, which latter may rise from 25 revolutions per min- 
ute up to 1,500 and even 2,000. So they are perfectly 
adapted for actuating dynamo-electric machines, as- they 
communicate a proper speed to these without intermediate 
shafting and under the best conditions of simplicity and 
economy; and it will be especially in places where space is 
wanting that their advantages will be most appreciated. 

At the Exhibition of Electricity at the London Crystal 
Palace, we saw several of these motors driving Brush, 
Gramme, and Siemens machines. Without in any way 
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desiring to prejudge the importance of such applications, it 
was none the less interesting to remark how new needs may 
sometimes direct the researches of inventors toward old ma- 
chines that were about condemned in the early history of the 
steam engine, but which, thanks to the progress in tools and 
to the application of science to industry, are to-day becoming 
practical. 

« m » 

Cold Winters. 

The following statistics of the good old winters are curi- 
ous: In 401, the Black Sea was entirely frozen over. In 768, 
not only the Black Sea, but the Straits of the Dardanelles, 
were frozen over; the snow in some places rose fifty feet 
high. In 822, the great rivers of Europe — the Danube, the 
Elbe, etc. — were so hard frozen as to bear heavy wagons for 
a month. In 860, the Adriatic was frozen. In 991, every- 
thing was frozen ; the crops totally failed, and famine and 
pestilence closed the year. In 1067, the most of the travelers 
in Germany were frozen to death on the roads. In 1133, the 
Po was frozen from Cremona to the sea; the wine casks were 
burst, and even the trees split by the action of the frost with 
immense noise. In 1236, the Danube was frozen to the bottom, 
and remained long in that state. In 1316, the crops wholly 
failed in Germany; wheat, which some years before sold in 
England at six shillings the quarter, rose to two pounds. In 
1339, the crops failed in Scotland, and such a famine ensued 
that the poor were reduced to feed on grass, and many 
perished miserably in the fields. The successive winters of 
1432-33-34 were uncommonly severe. It once snowed forty 
days without interruption. In 1468, the wine distributed to 
the soldiers in Flanders was cut with hatchets. In 1684, the 
winter was excessively cold. Most of the hollies were killed. 
Coaches drove along the Thames, the ice of which was 
eleven inches thick. In 1709 occurred the cold winter. The 
frosts penetrated three yards into the ground. In 1716, 
booths were erected and fairs held on the Thames. In 1744 
and 1745 the strongest ale in England, exposed to the air, 
was covered in less than fifteen minutes with ice an eighth 
of an inch thick. In 1809, and again in 1812, the winters 
were remarkably cold. In 1814 there was a fair on the 
frozen Thames. 



PAPEE-BAG HOLDER. 

We give herewith perspective and sectional views of a 
very convenient holder for paper bags, recently patented by 
Mr. Richard M. Shaffer, of Cranberry, W. Va. 

This device is for receiving and holding paper bags in 
assorted sizes in convenient position for easy access and re- 
moval. It is designed for the use of merchants and others 
who use paper bags for wrapping up merchandise. 

The principal feature of the invention is the meansforpre- 
venting the withdrawal of the bag adjacent to the one being 
pulled out whenever the bags tend to stick together. The 
bag holder is provided with a twine holder, making a con- 
venient and compact device that can be placed almost any- 
where on the counter without being in the way. 

The back wall of the outer case is perpendicular, and the 
side walls and front incline inwardly at the top. The case 
contains a series of horizontal shelves, which constantly 
diminish in size from the bottom to the top, forming com- 
partments for the bags. The compartments aremarked with 



IMPROVEMENT IN RAZORS. 

The engraving shows a razor of new design, recently 
patented by Mr. W. H. De Pew, of New York city. The 
invention consists specially in the shape or configuration of 
the shank or handle of the blade, which is made in the form 
of a reverse curve or in the form of an elongated S. The 
curve or bend next to the heel of the blade extends above 
the back of the blade, so as to increase the depth of the 
thumb rest. The reverse curve extends to the end of the 
shank of the handle. This is a marked improvement on 
the old-fashioned razor, making it a really scientific instru- 
ment, much better adapted to its use than any of its prede- 
cessors. 

The tang is of unusual length, and is attached to a perfectly 




attending surgeons had died out on the other side of the 
Atlantic. It is proverbially easy to be wise after the event, 
and it is an ungracious task to criticise adversely the conduct 
of men who, under very trying circumstances, were suddenly 
called upon to act in a grave emergency. We are willing to 
admit that mistakes may have been committed, but it is a 
case in which the golden rule is eminently applicable: "Let 
him that is without sin first cast a stone." — Lancet. 



Dangers of Steam Street Pipes. 

An illustration of the possible dangers of the system of 
public steam supply which is now rapidly coming into 
vogue, is furnished by a recent accident at Lynn, Mass. In 
that town steam has been supplied for some time to custom- 
ers by means of pipes laid in the streets, and on a recent 
Monday morning one of the street mains blew up with a 
loud explosion, hurling stones and gravel in every direction 
to a distance of forty or fifty feet. Nearly every window 
was broken in the neighboring buildings, and some of these 
received other injuries, while a woman who happened to be 
passing by was seriously hurt. The accident is explained 
by the daily papers, in their usual satisfactory manner, as 
having been due "to accumulation of water in the pipes." 
It seems that this is the third explosion of the same kind 
which has taken place in Lynn within two weeks. After 
the first one an engineer was discharged on the ground that 
his carelessness in " allowing water to stand in the pipes" 
had caused the accident, but he appears to deny his guilt, 
and says that " the system of pipe-laying is not correct." 

If we were not afraid, says the American Architect, of 
hurting the feelings of the stockholders of the Citizens' 
Steam Company, we should say that both these explana- 
tions were simply ridiculous, and that the obvious cause of 
the explosion was the inability of the pipes to resist the 
strain upon them. Whose fault this may have been we do 
not care to inquire, but we may suggest that it would not 
be very difficult to ascertain in case of need. Meanwhile, 
we trust that the engineers of the new steam heating com- 
panies in other cities are laying pipes which they are sure 
will not burst out of resentment at being improperly laid, 
or because of water being allowed to stand in them. An 
explosion in Broadway, for instance, would be a serious 
matter, even if it amounted only to the hurling of a few 
hundred paving stones over the passers-by, and through the 
plate glass show windows which line the street. 



NEW COTTON SEED HULLER. 

We give an engraving of a new cotton seed huller recently 
patented by Mr. Hugh S. Walsh, of Argenta, Kansas. This 
machine is provided with adjustable knives in the concave, 
and with a series of knives placed in the cylinder which re- 
volves in close proximity to the concave, as shown in the 
sectional view. 

The revolving cylinder is fluted longitudinally, and every 
other concave or flute is a removable segment held in place 
by screws. To compensate for the wear of the knives on the 
cylinder, screws are provided in the bottoms of the sockets 
in which they are placed, so that by removing one of the 
segments between the knives the latter may set out. 

At the top of the machine there is a hopper for receiving 
the cotton seed. When the machine is revolved in the proper 
direction, the seeds being carried by the concave flutes of 




SHAFFER'S PAPER-BAG HOLDER. 

the size of bags which they are designed to contain. The 
shelves are made detachable, and rest upon cleats or guides 
on the side walls, and each shelf is provided, near its back 
end, with an upwardly pointing pin, while the front end 
rests against a strip which forms a stop to hold the shelf in 
and prevent it from being pulled out when the bags are 
withdrawn. The pins pierce the edges of the bags near their 
mouths and hold the bags in place, so that only the bag 
which is taken in the fingers is removed, the others being 
held by the pin. As each bag is pulled out it is torn loose 
from the pin. To accommodate bags of different lengths the 
pins are mounted upon a sliding base, which moves in a 
slot in the back portion of each shelf. 

Further information in regard to this useful invention may 
be obtained by addressing the inventor as above. 



DE PEW'S IMPROVED RAZOR. 

formed blade of new design. It is pivoted with the handle 
in such manner as to give the whole a perfect balance in 
the hand, and gives a complete control of the razor and a 
firm and steady grasp. This renders shaving easy without 
slip or fatigue. Further information in regard to this use- 
ful inventiou may be obtained by addressing Mr. W. H. 
De Pew, P. O. Box 3018, New York city. 

■» • • > ^ 

Professor Esmareli on tbe Case of President Garfield. 
Professor Esmarch delivered a lecture on the treatment of 
President Garfield's wound before the Physiological Society 
of Kiel, in February last. This lecture he has now printed 
and circulated, and it is impossible that the views of a sur- 
geon so accomplished and so worthy of expressing an opinion 
on such a case should not be canvassed. Tbe facts of the 
case are first of all clearly and fairly stated from Dr. Bliss's 
own published accounts of the progress of the case and of 
the postmortem examination. Professor Esmarch's conclu- 
sions are: (1) that the wound was not in itself absolutely 
fatal; (2) that the biillet was not the cause of the septic sup- 
puration in the wound which led to the fatal result ; (3) that 
the cause of the septic suppuration was introduced from 
without, and that as contributing 
directly or indirectly to this were 
the following errors in the treat- 
ment: the repeated probing and ex- 
amination of the wound with in- 
struments and fingers not rendered 
aseptic, the failure to dress the 
wound aseptically, the syringing 
out of the wound with fluids not 
sufficiently antiseptic, and the fail- 
ure to give a complete vent to the 
"bagging" pus; (4) there was no 
true pyeemia, but only metastatic 
inflammation of the parotid gland ; 
(5) the cause of death was hemor- 
rhage, moderate in amount, but oc- 
curring in one whose strength was 
undermined by septic fever, decu- 
bitus, bronchial catarrh, and hy- 
postatic pneumonia; (6) although 
the splenic artery may have been 
injured primarily by the bullet, or 
by a splinter of bone, this would 
not have led to the formation of a 
false aneurism, except for the estab- 
lishment of putrid suppuration. 
In conclusion, Professor Esmarch refers to the popular 
superstition that the bullet is the cause of all danger in a 
gunshot wound, and that to extract the bullet should be the 
chief aim of the surgeon. He asserts that most of the sec- 
ondary dangers arise rather from the fingers of those who 
explore the wound, and that the American surgeons com- 
mitted the error of doing too much rather than of doing too 
little, as they have been freely accused of at home. Finally, 
he surmises that if no search had been made for the ball, and 
the wound had been dressed aseptically, the unfortunate 
patient would have been alive now. 

Valuable as is Professor Esmarch's opinion on such a 
point, we regret that this lecture has been published, at any 
rate so soon. It would not have lost in value by being kept which public telephones should be placed for use by the 
back until the acrimonious discussions of the conduct of the 1 shipping in communicating with the land. 
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WALSH'S MACHINE FOR HULLING COTTON SEEDS. 

the cylinder into the space between the cylinder and the in- 
closing case, the knives rapidly remove the hulls. 

This machine is easily operated and very readily adjusted. 
This machine has a great capacity, and does its work thor- 
oughly. The daily increasing use to w-hich cotton seed and 
cotton seed oil are applied give value to a practical machine 
of this kind. 



A Floating Telephone Station. 

Experiments have been made at Havre, France, to test a 
system of telephony between the Roads and the city. They 
have been so successful that it has been proposed to form a 
pontoon structure at a distance from the land, on board of 
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THE AMERICAN ASSOCIATION FOE THE ADVANCEMENT 
OF SCIENCE. 

BY H. C. HOVEY. 

Twenty-five years ago this scientific body met in Montreal, 
where it now has met again. Of the members who were pre- 
sent at the former meeting only three remain. The city that 
then had but 50,000 inhabitants now has 150,000. The 
American Association for the Advancement of Science was 
originated in Philadelphia in 1848, but held no meetings 
from 1860 to 1866 on account of the war, which explains 
the fact that this is but the thirty-first annual meeting. 

The opening ceremonies this year, August 21, were quite 
impressive. After the new President, Dr. J. W. Dawson, 
had taken the chair, prayer was offered by his Lordship the 
Bishop of Montreal. Addresses were made by the Mayor 
of the city, wearing the " collar of office;" by Dr. T. Sterry 
Hunt, Dr. Thorburn, of Ottawa, and others. It had been 
hoped that the Marquis of Lome might have been present, 
but he was prevented. 

The attendance was unusually large. The list of scien- 
tific papers entered was 256, most of which received atten- 
tion. The custom is allowed, however, of letting favorite 
speakers run over the time allotted to them, thus crowding 
out others having an equal claim to be heard. For instance, 
one paper, to which fifteen minutes were assigned in the 
programme, occupied, with very rapid delivery, fifty-five 
minutes, not including subsequent discussion. Thismember 
must have known that his paper could not be read in fif- 
teen minutes. I should add that in this instance the con- 
tribution was valuable and worth hearing throughout. But 
in most cases the quality would be improved by condensa- 
tion, and papers should not greatly exceed the time indi- 
cated on the programme. 

The American Association for the Advancement of Sci 
ence is divided into nine sections for the special considera- 
tion of as many branches of science as possible, and these 
sections meet separately after the general sessions. A great 
amount of work is thus accomplished; and while, perhaps, 
some of the papers read are crude or visionary, the ma- 
jority are the fruit of long toil and wide research. 

The first place, among addresses beforethewhole body, be- 
longs to the address of the retiring President, Prof. G. J. 
Brush, of Yale College. It was delivered in Queen's Hall, 
which was crowded with hearers. The subject, "The Pro- 
gress of American Mineralogy, " led the speaker over an ex- 
tended range of observation. The main points were as fol- 
lows. The distinct beginning of the science was in an asso- 
ciation, formed in 1798 in New York City, as the " Amer- 
ican Mineralogical Society." Only two minerals new to 
science had before this been found here, namely, labradorite 
and strontia. The study of mineralogy was carried on by 
aid of European collections. Four men were especial lead- 
ers in active search for minerals peculiar to American rocks. 
Dr. Archibald Bruce founded, in 1810, the American Mine- 
ralogical Journal, and described in it the first discoveries 
made in this country, and described by an American, namely, 
the native magnesia of Hoboken, and the red zinc oxide of 
Sussex Co., N, J. In 1805, Col. George Gibbs, of Rhode 
Island, brought back with him from Europe the most valu- 
able collection of minerals ever brought to this country. 
He then devoted his great wealth to extensive journeys and 
unselfish research to unfold the resources of his native land, 
generously aiding others in the same direction. Another was 
Prof. Parker Cleaveland, whose treatise on Mineralogy and 
Geology (1816) met a pressing need, felt by all classes of 
students, for a distinctly American text-book. The fourth 
name was that of Prof. Benj. Silliman, who raised the funds 
to purchase the splendid cabinet of Col. Gibbs, which has 
probably done more to stimulate research and create an 
interest in mineralogy than any other one agency. This 
was added to minor collections previously made in his tra- 
vels in this country and in Europe. Silliman also estab- 
lished, in 1818, the American Journal of Science, to which 
he furnished many original contributions. For more than 
fifty years he was a professor in Yale College; and when he 
resigned he was happy in having Prof. J. D. Dana as his 
successor, who had already made himself eminent as a min- 
eralogist. , 

Prof. Brush traced the results of the work done by these 
pioneers, whose individual enthusiasm and enterprise really 
upheld the science, to which they were devoted, during the 
first twenty-five years of this century. Besides the four men to 
whom pre-eminence was given, others were named, whose 
long journeys on horseback, by canal-boats, and in other 
primitive ways in the interests of science, were such as to 
command our admiration. The public mind at length caught 
their enthusiasm, and government came to the aid of science. 
The first State Geological Survey was made by North Caro- 
lina, in 1824 : the example was followed in 1830,. by Massa- 
chusetts, and then by other States, until now the whole ter- 
ritory of the United States and Canada either has been, or is 
being, surveyed. It cannot be attempted, however, to fol- 
low the admirable sketch of work now being done by living 
mineralogists, nor to reproduce the highly suggestive re- 
marks on the relation of this science to chemistry and 
kindred sciences. Evidently a broader foundation is now 
needed for it than in earlier days, and there must be co- 
operation between special investigators. There is an inter- 
dependence between mineralogy, geology, chemistry, and 
physics, such as warrants the continued existence of an as- 
sociation that shall make sure that every new fact and law 
observed shall be used for the common advancement of all 
the sciences. 



The Vice Presidents of the several Sections opened work 
in their respective rooms by addresses. In Section A, 
(Astronomy and Mathemathics) the subject of the opening 
address by Mr. Harkness was '■ The Transits of Venus." 
In Section B (Physics), Prof. Mendenhall spoke on "Me- 
thods of Teaching Physical Laws." In Section C (Che- 
mistry), the address by Dr. H. C. Bolton reviewed the his- 
tory of chemical literature. In Section D (Mechanical 
Science), Prof. Trowbridge spoke on the " Importance of Ex- 
perimental Research " in this era of applied science. Prof. 
E. T. Cox laid before Section E (Geography and Geology) 
some results of his observations along the Pacific slope. 
Prof. W. H. Dall reviewed the progress of American 
conchology, in Section F (Biology). Section H (Anthro- 
pology) was opened by an address by Prof. Daniel Wilson, 
read by Prof. Otis T. Mason, on the " Physical Character- 
istics of Native Tribes of Canada." Section I — a new 
section of Economic Science and Statistics — was opened by 
an address by Mr. Elliott, chiefly devoted to explaining the 
special scope and province of Economic Science. All these 
addresses were of a most interesting character. 

It would be gratifying to give a full account of all the 
papers read in the various sections from day to day; but, 
considering that there were about 250 of them in all, it can- 
not be expected that they should even be given in a con- 
densed form. The very list of titles is formidable to the 
eye and one wonders how even the devotees of science can 
b< induced to listen to so much learning in the sultry days 
of August. The attendance, however, was good in every 
room, from first to last, and the interest did not seem to 
flag. 

Recognizing the fact that another might mention 
other articles of equal merit with those that attracted the 
writer's notice, I may mention a few of the noteworthy 
contributions, without specifying in each case the section 
before which it was laid. 

An important paper was read in the section of Mechanical 
Science, by Mr. Joseph L'Etoile, of Ottawa, on "Atmo- 
spheric Currents, Electricity, and Gases, as related to Prac- 
tical Aerial Navigation by Balloons." He held that such 
navigation of the air is perfectly feasible, but that many im- 
provements in balloons are needed as to their form and gen- 
eral construction; some of these he pointed out. He pro- 
posed that the balloon should take the shape of a fish, and 
be provided with a propeller, a rudder, an air compartment, 
gas and air pumps, electric battery, electric motor, safety 
valve, ropes, and ballast. Each improvement was particu- 
larly described, and it was shown that the balloonist might 
have a vehicle as safe and controllable as any other ma- 
chine, with certain advantages of a remarkable nature. 

Prof. W. A. Rodgers offered a communication concerning 
the problem of '* Fine Rulings, with reference to the Limit 
of Naked Eye Visibility and Microscopic Resolution." The 
finest lines ever reached are those of Nobert's bands, namely, 
113,000 to the inch. No one has been able to go with cer- 
tainty beyond this limit, although Mr. Fasoldt, of Albany, 
claims to have ruled one million lines to the inch. Conced- 
ing this to have been done, it is not conclusive as to their 
visibility. In the discussion that followed it was shown 
that when ruled lines are filled with graphite, and the sur- 
face covered with a film of moisture, they become for. a 
moment easily visible, even though their width is but o»e- 
one hundred-thousandth part of an inch. 

Prof. C. A. Young gave a description of the new twenty- 
three-inch equatorial recently erected in the Halsted Obser- 
vatory, at Princeton, N. J., and which is regarded as the 
most nearly perfect telescope in this country, if not in the 
world. 

A singular discussion arose in consequence of a paper 
read by Prof. De Volson Wood, of Hoboken, on " A Cor- 
rection in Newton's 'Principia' in regard to the Time of 
the Approach of Two Spheres." Newton says that if two 
spheres of the same material as the earth, and each one foot 
in diameter, be placed 12J£ inches from each other between 
their centers, in void space, they will be a month's time in 
coming together by their mutual attractions; whereas the 
experiments of Prof. Wood showed the time required to be 
less than 5% minutes. Dr. Haughton at once challenged 
the quotation, saying that it was incredible that so accurate 
a writer as Sir Isaac Newton should have fallen into such 
an error. A spirited discussion followed, that led to the 
production of the Jesuits' edition of the famous Principia, 
with numerous foot-notes. Dr. Haughton claimed that the 
second volume, from which Prof. Wood had quoted, while 
a great literary curiosity, was not genuine, because it re- 
ferred to matters that were unknown in Newton's time. 
| Prof. Wood, in defense, asserted that the error he had cor- 
I rected was found also in the larger edition of Newton's 
I works, page 527, in his " Treatise of the System of the 
I World," and he took it for granted that it was genuine. 

Dr. Haughton read a paper on " Darwin's Theory of the 
Evolution of the Earth-Moon System, in its Bearing on the 
Duration of Geological Time." Concurring in Darwin's 
published calculations, he differed from his physical con- 
ceptions. The eighteenth century astronomers believed 
in the perpetual motion of the planetary system, but now 
we know that perpetual motion is as impossible among 
planetary bodies as it is at the surface of the earth. It used 
to be held that the planets passed through a liquid to a solid 
condition, and that the earth now consists of a solid crust 
resting on a fluid mass. But Sir Wm. Thomson has proved 
that the present condition of the earth, as a whole, is more 
rigid than glass or steel. From the most probable hypothe- 



sis as to the rings of Saturn being composed of discrete 
meteoric stones; from the low specific gravity of Jupiter 
and other outer planets; from recent researches as to mete- 
oric showers and comets; and from investigations into the 
true nature of asteroids, as well as from other considera- 
tions, it is probable that when the earth and moon separated 
from the solar nebula, they did so as a swarm of solid 
meteoric stones, each having the temperature of interstellar 
space, i. e., about 460° F. below the freezing point of water. 
The earth and moon were pushed apart by tidal friction; 
and the algebraic calculations by which this may be proved 
fit equally well the hypothesis of a viscous earth or that of 
a rigid earth with a liquid ocean. Sir William Hamilton's 
theory, that one hundred million years ago the earth was as 
hot as melted steel, differs greatly from Dr. Haughton's 
theory that its component particles were intensely cold, and 
that volcanoes were but as pustules on the surface. His 
paper was discussed by Profs. Chase, Young, and others, 
eliciting much interest. 

Dr. George F. Barker's observations on secondary batteries, 
in which he directed attention to the cheapest possible method 
of producing electricity for the purpose of illumination, 
were regarded as having a practical bearing of very great 
value, and explained the way of facilitating the reversal of 
electro-motive power in secondary batteries at a minimum of 
cost. 

Prof. W. H. Brewer drew attention in a paper on the "Ap- 
parent Size of Magnified Objects," to a series of experiments 
he had made with many persons as to the relative size of 
objects as seen by the microscope and the naked eye. A 
magnified image having a theoretical value of 4 - 66 inches, 
appeared to one observer to be six inches, to another twelve 
inches, and to another (an experienced draughtsman), Jive 
feet in length. The practical conclusion was that, while 
much depended on a healthy condition of the eye, much 
was attainable by education, it being evident that an eye 
educated to use the microscope would be less liable to error 
than one that had never been trained. 

Mr. W. Le Conte Stevens, who has made the subject of 
stereoscopy a study, read a paper describing the results at- 
tained by the use of the electric spark in binocular vision. 
When the relation between the visual Hues was such as to 
imply no unusual muscular strain, it was found possible to 
interpret the binocular retinal image by the aid of a single 
spark. 

Prof. A. Graham Bell's paper on a newly devised appara- 
tus for the detection of bullets in wounds was listened to 
with especial interest, on account of its failure to show the 
true location of the ball lodged in the body of the late Presi- 
dent Garfield. Prof. Bell explained his improvements, by 
which he was confident of more exact results on any future 
occasion of a similar nature. 

In the section of Geography and Geology, highly impor- 
tant papers were read on a variety of interesting topics; some 
of which will be noticed further on. 

Prominent among foreign visitors present was the cele- 
brated Dr. W. B. Carpenter, who delivered an interesting 
address in Queen's Hall, on the "Temperature of the Deep " 
Sea." He stated that previous to his own investigations due 
allowance had not been made for the enormous pressure on 
the bulbs of thermometers at great depths, by which the 
mercury would be forced up into the tubes and record falla- 
cious indications. His experiments led to the construction 
of the Miller-Casella thermometer, capable of bearing a 
pressure of five tons to the square inch, without affecting the 
temperature recorded. With this improved instrument his 
deep sea observations were made. The generally received 
impression had been that the sea had a universal temperature 
below a certain depth, of 39 degrees Fahr. But Dr. Car- 
penter found the temperature of the deep basin of the North 
Atlantic to be 35 degrees, while in the Faroe Channel, within 
a hundred miles of Scotland, it fell to 29J^ degrees. This 
proved that, in the Faronese Channel, there was a tougue of 
the Arctic current. In the Mediterranean Sea, while the 
surface temperature was 60 degrees, the great mass of water 
below, down to the depth of 2,500 fathoms, was unvary- 
ingly 55 degrees. The reason of this temperature, 20 de- 
grees higher than the mass of the Atlantic, was found in 
the fact that the Mediterranean was walled off by a ridge 
at the Straits of Gibraltar, by which the colder currents 
were shut off. A similar phenomenon was presented in 
certain partly inclosed seas in the Pacific Ocean. The 
Polar currents, however, swept without interruption through 
the great body of oceanic waters, obeying laws that 
could be easily demonstrated in the lecture-room, by apply- 
ing a block of ice at one end of a tank, and a plate of hot 
iron at the other, the currents being indicated by coloring 
the water. The Arctic and Antarctic underflows meet and 
rise almost to the surface near the Equator in a very cold 
current, so that, while the surface may have a temperature 
of 78 degrees, it falls to 35 degrees only about 300 feet below. 
Receding from the Equator this submarine temperature 
gradually rises, as the cold currents fall again toward the 
bottom of the sea. ,_. 

In connection with this play of currents, Dr. Carpenter 
explained the Gulf Stream, which carries into the mid-At- 
lantic an enormous body of warm water, not losing its 
velocity till it encounters the polar currents. The venerable 
physicist occasionally relieved the severity of his learning 
by bits of pleasantry that were very well relished by the 
hearers; as for instance, when he expressed apprehension 
that some ingenious Yankee might divert the Gulf Stream 
by cutting through the Isthmus of Pananaa, by which pro 
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cess Great Britain might possibly be rendered ahowling wil- 
derness. We were implored not thus to bring ruin on the 
British Isles. 

One of the most thoroughly discussed papers presented 
before the Geological Section was that by Professor Carril 
Lewis, on " The Terminal Moraine across Pennsylvania." 
The southern limit of the great ice sheet that once wrapped a 
large part of North America is marked by a terminal 
moraine. It is claimed that this deposit has been traced 
from Cape Cod, where it begins, across Rhode Island, Long 
Island, and New Jersey, into New York State. It has also 
been traced across Ohio, Indiana, Illinois, Wisconsin, Min- 
nesota, and Dakota, to the Saskatchewan region of the Do- 
minion. Professor Lewis claims to have filled the gap in 
this long chain by his discoveries in Pennsylvania. He 
traced the moraine for 400 miles, across the great divide be- 
tween the Atlantic and the Gulf of Mexico, where it exists 
at the height of 2,480 feet above the sea. Where it en- 
ters the State of Ohio it has descended to the height of 800 
feet above the sea level. The line between the areas of 
glacial action and those where the ice had not been were so 
sharply defined that you could stand with one foot on the 
striated rock and the other on rock that had not been gla- 
ciated. All along this line of demarkatioa were found crys- 
talline bowlders and masses of labradorite that must have 
come down from the Adirondacks and highlands of Ontario. 
Dr. Dawson and several other geologists of note took part in 
the discussion of this important paper. 

Prof. F. W. Putnam read papers in the Anthropological 
Section on "The Exploration of Mounds in Ohio and Tennes- 
see," in which flints were found, as well as fragments of 
pottery and numerous animal remains. The remains of a log 
cabin had also been discovered belonging to the "Stone 
Grave Period " in Tennessee. The first indication of the 
building was a piece of charcoal found in digging. This led 
to the unearthing of a mass of charcoal so fresh as to be 
plainly the remains of some burnt building. The clay 
between the logs was well preserved, and even the marks of 
fingers could still be seen. The antiquity of the structure 
was shown by the fragments of pottery found amid the ashes. 
Prof. Putnam also read a paper to show that copper imple- 
ments and ornaments had been in use from the beginning of 
the so-called Neolithic Period. None of these were cast, 
but all were hammered out from pieces of native copper. 
Mr. R. P. Hoy held that the Mound-builders were the im- 
mediate ancestors of our modern Indians. Some of the 
mounds are of very recent date, as is evinced by the brass 
kettles, iron tomahawks, beads, and other modern articles 
found in them. 

A valuable paper, read by Mr. Horatio Hale, traced Indian 
migration by linguistic peculiarities. Curious resemblances 
between the Indian and the Basque languages lead to the 
conclusion that the ancestors of our Indian tribes were emi- 
grants from Europe. It isalso probable, as Mr. Hale thinks, 
that the inhabitants of modern Europe are people of a mixed 
race, forming a transition in mental and physical traits be- 
tween the eastern Aryans and the aboriginal Americans. 

Among the most entertaining papers read before Section 
H were those presented by Mrs. Erminie Smith and Miss 
Alice Fletcher, who have for a long time actually lived 
among the Indians and been adopted into their tribes, 
in order to gain information as to their home-life, manners 
and customs, beliefs and superstitions, and any other peculi- 
arities of interest to scieuce. 

Among the concluding papers in Section E was one by the 
writer on "Subterranean Map Making," particularly with 
reference to American caverns. A map of Mammoth Cave, 
Kentucky, was exhibited, being the completion of the dia- 
gram only partially shown at the Cincinnati meeting last 
year, and also a new map of Luray Cave, Virginia, made from 
a careful survey by the proprietors last winter. This was 
followed by a paper on the " Caves of Staffa and their Re- 
lation to the Ancient Civilization of Iona," by Mr. F. C. 
Whitehouse, of New York, who advanced the original idea 
that Fingal's Cave, and other grottoes in its vicinity, were 
artificial productions, instead of being caused by erosion. 
While there was a difference of opinion as to the validity of 
Mr. Whitehouse's conclusions, all who heard him were in- 
terested in the explanations he offered, and regret was ex- 
pressed that more time might not have been allowed for the 
discussion of his novel views of this famous locality. 

Minneapolis was chosen as the place for the next meeting. 
Prof. C. A. Young, of Princeton, was elected President, 
and the following were elected as Vice-Presidents: W. A. 
Rogers, H. A. Rowland, E. W. Morley, DeVolson Wood, 
C. H. Hitchcock, W J. Beale, J. D Cox, O. T. Mason, 
and F. B. Hough. The general Secretary is J. R. Eastman, 
with Alfred Springer as assistant. Treasurer, William 
Lilly. 

In general the Montreal meeting, which came to an end 
August 30, may be regarded as one of the most interesting 
and successful ever held by the American Association 
for the Advancement of Science The number registered 
as in attendance was 937, of whom 324 were new mem- 
bers. The citizens took an interest in the public meet- 
ings, though hardly to so great a degree as they did at 
Boston and Cincinnati. The social element was, however, 
unusually prominent, and added much to the pleasure of 
the occasion, without really interfering with graver matters 
of scientific research. President Dawson give his reception 
on the occasion of the formal opening of the new Peter 
Redpath Museum. As the closing feature of this entertain- 
ment there was an exhibition of a large number of fine 



magic lantern views of cave scenery, which had been put at 
the disposal of your correspondent for that purpose by the 
managers of the Mammoth and Luray Caves. 

A word may be added as to the special displays of miner- 
als and fossils, which is rather less than in former years. 
Prof. Ward has some remarkable novelties from his recent 
visit to New Zealand, the most noteworthy being a case of 
brilliant bird-skins, some of which are extremely rare ; also 
some peculiarly fine glass sponges. 

Prof. D. A. Bassett has on exhibition, in an adjoining 
room, a collection of carboniferous crinoids from Craw- 
fordsville, Ind. The specimens are very perfect, and the 
skill shown in working them out is unusual, leaving them 
in bass relief on the native limestone in which they were 
found. Groups of crinoids are thus seen on single blocks. 
One slab, about three feet square, contains eighty crinoids 
still lying in their original position as petrified. Other blocks 
contain ten or twenty each, the ornate heads and long, slen- 
der stems intertwined. These beautiful specimens were 
not on sale, but were exhibited as objects of scientific 
interest. 

The local Committee, of which Dr. T/ Sterry Hunt was 
chairman, managed their multiform duties with skill and 
efficiency. Mention should especially be made of the various 
delightful excursions that were planned to Quebec, Ottawa, 
Lake Memphremagog, and also of the visit to the Montreal 
Harbor, the celebrated Victoria Bridge, and the shops of 
the Grand Trunk Railroad. 

It was announced in the Montreal papers that the British 
Association for the Advancement of Science would meet 
there in 1884, and that the American Association would 
probably meet with them. While such an international 
meeting would be highly gratifying to many persons, it 
may be safely said, in view of the rules of those scientific 
bodies mentioned, that nothing definite has been determined, 
and that any announcement must be premature beyond the 
mere fact that the subject is under discussion. 

_ » < ■ > » 

Harmony Mills, Coliocs, Jf. If. 
A strike of eighteen weeks' duration was ended at the 
Harmony Mills, Cohoes, August 28. The strike began 
April 24. The following figures give an idea of the forces 
in conflict, the losses suffered, and the results: 

The number of employes, including every grade, is nearly 
4,000, and the pay-roll every four weeks will average $70,000. 
The weavers are the most important, and of the laborers 
they number 1,200, and operate five looms each. Their daily 
wages will average $1.10, and their total loss during the 
" stayout " reaches $116,000, besides $12,000 to overseers 
and section hands. There are 113 pairs of mules, and the 
loss to the overseers, mule-spinners, and spinning-room hands 
amounts to $34,940. In the carding-rooms there are 560 em- 
ployed, on whom a loss in wages of $44,000 is entailed. The 
spinning department is operated by children, and their ad- 
dition to the general loss will exceed $25,200. Spoolers and 
warpers would have earned $18,000, and the dressers and 
all other departments, including laborers, would have been 
credited with $16,500. The total loss io wages amounts to 
$267,240. These figures are under the ten per cent reduc- 
tion. In round figures the strike has cost $270,000. On the 
day the mills shut down there were 380,000 pieces of cloth 
in the market at Fall River, which were selling at 3% cents 
a yard. One week ago the stock on hand at that point had 
been increased 350,000 pieces, and the price had declined, 
while cotton was 1% cents a pound higher. It is estimated 
that, at the present state of the market, a net gain to the 
Harmony Mills of $65,000 has been made, which more than 
balances the loss by the .stoppage. The operatives are in 
arrears $15,000 for rent, and thousands of dollars for provi- 
sions, clothes, and other necessaries. The Harmony Mills 
suffer a direct loss of taxes, insurance, and water power 
amounting to $45,000. The production is 6,500,000 yards, 
or 120,000 pieces, every four weeks. 

The Harmony Mills are six in number and of the follow- 
ing dimensions: No. 1, four stories, 550 feet long, 70 feet 
wide ; No. 2, three stories, 600 feet long, 75 feet wide; 
No. 3, five stories, and including the extension 1,185 feet 
long, 70 feet wide, with a wing 125 x 56 feet and five stories 
high; No. 4, five stories, 200 feet long, 50 feet wide; No. 5, 
five stories, 500 feet long, 50 feet wide; No. 6, known as the 
" Ogden Mills, " four stories, 500 feet long, 50 feet wide. 



in connection with Shanghai and Japan. There is also a 
cable from Hong Kong to Manila. The second main system 
proceeds from Singapore to Australia, touching at Java on the 
way, and connects Australia with New Zealand. Another 
system proceeds from Aden to the Cape of Good Hope, 
touching en route at Zanzibar, Mozambique, Delagoa Bay, 
Durban, and the Cape. Our system in the Brazils connects 
that country with Europe. These cables are submerged in 
depths varying from a few fathoms to nearly three miles. 
On one occasion a message was sent from London to San 
Francisco in less than two minutes." 



How to Cool an Apartment. 

A simple way of cooling the air of a room is described in 
the New Orleans Picayune of a recent date. The compos- 
ing room of the Picayune is situated in the upper story of 
its publication house, just under the roof, and in summer is 
extremely hot. This season an inspiration seems to have 
come to one of the oppressed occupants, and in accordance 
with it a vertical wooden box was constructed in the corner 
of the room, with openings at the floor and ceiling, and fur- 
nished with a pipe for supplying water at the top, and a pan 
and drain at the bottom for receiving the flow and carrying 
it safely away. The supply pipe was bent over the upper 
end of the shaft, and fitted with a rose like that of a water- 
ing pot, so as to deliver a shower of spray instead of a solid 
stream. On connecting it with the service pipe, the move- 
ment of the water was found to cause an active circulation 
of the air in that part of the room, which was drawn in at 
the upper opening of the shaft and. issued again, cool and 
fresh, at the floor level. The most surprising thing about 
the experiment seems to have been the effect of the water 
in cooling the air to a degree much below its own tempera- 
ture. With Mississippi water, which when drawn from the 
service pipe indicated a temperature of 84°, the air of the 
room, in which the thermometer at the beginning of the 
trial stood at 96°, was cooled in passing through the length 
of the shaft to 74°, or about 20° below the temperature at 
which it entered, and 10° below that of the water which 
was used to cool it. Of course the absorption of heat by 
the evaporation of a portion of the water accounts for its 
refrigerating effect, but the result seems to have been so 
easily and inexpensively attained that the experiment would 

be well worth repeating in other cases. 

«.m » 

Notable Characteristics of American minerals. 

In his address as retiring president of the American Asso- 
ciation Professor Brush mentioned several notable character- 
istics of American minerals, among them the grand scale 
upon which crystallization has taken place — common mica 
in sheets a yard across, feldspar where a single cleavage 
plane measured ten feet, prisms of beryl four feet long 
— and so in general much larger crystals than those ob- 
tained from European localities. Another noteworthy fact 
is the occurrence, in abundance, of some of the rarer ele- 
ments as constituents of the minerals found. 

For example, among the rare earths, glucina, zirconia, 
etc., lithium occurs in our lithia micas, and spodumene, 
containing from five to eight per cent of lithia, occurs by 
the ton in at least one locality. Among rare metals which 
form metallic acids, columbium, the first metal new to 
science discovered in America, is found from Maine to 
Georgia. Many other examples were given, including the 
rare metal tellurium, which is found in Colorado in one 
locality, where masses of tweuty-flve pounds have been 
taken out. Yet only a small portion of the United States 
has been thoroughly explored, and we are far behind Europe 
in the variety of minerals obtained from our mines. The 
careful inspection of quarries and mines is much to be desired, 
rich sources for minerals, where valuable material is in dan- 
ger of being buried out of sight. If our trained, mineralo- 
gists would oftener go into the field, and if our wealthy 
amateurs would aid in exploring the American localities as 
freely as they engage in importing costly specimens from 
Europe, they would do much to foster science. 



Mr. John Fender and Submarine Telegraphy. 

Mr. John Pender, M.P., one of the earliest promoters of 
ocean telegraphy and now controller of a large part of the 
world's cable systems, arrived in this city August 30. Mr. 
Pender has been directly interested in the laying of almost 
every important ocean cable throughout the world. De- 
scribing the combined cable systems under his direction, he 
said: 

" We have outside of the eight Atlantic cables a through 
system direct to India, touching at the following points: 
It proceeds from Porthcurno, in Cornwall, to Vigo, Lisbon, 
Gibraltar, Malta, Alexandria, Suez, Aden, Bombay. A 
duplicate cable system starts from Marseilles across to Al- 
giers, and thence to Malta and Alexandria. A further sys. 
tern connects the whole of the Greek Islands with the 
Levant, Constantinople, Cypress, and Odessa. Another line 
starts from Madras, goes to Rangoon in one direction, and 
thence to Penang. A duplicate line also starts from Madras, 

goes to Penang, Malacca, and Singapore. From Singapore be doubted whether gun reports would not be drowned by 
one of the main systems proceeds to Saigon, Cochin China, the roar and thunder of the severer tornadoes; and yet, sup- 
and. Hong Kong, connecting the latter place with a system > plemented with telegraphs, they might prove very useful, 



Improvements at Red House Observatory. 

Mr. William R. Brooks has just mounted at his private 
observatory — Red House Observatory, Phelps, N. Y. — a new 
reflecting telescope of 93^ inches aperture, of his own con- 
struction. It is made on the Newtonian principle, and of 
short focus. It is designed mainly for comet seeking, a 
branch of astronomical work to which Mr. Brooks is devot- 
ing special attention. The telescope is mounted as an alt- 
azimuth instrument. The light-grasping and defining powers 
of the telescope are excellent. Six eyepieces belong to the 
instrument, giving a large range of magnifying powers. 
The comet eyepiece is a positive, giving a clear field of lj^ 
degrees and a power of 30 diameters. 

m \ • > ^ 

Storm and Freshet Signals. 

Our correspondent, " F. G. S.," suggests that life and 
property might be saved in the northwest by a system of 
gun signals warning people of the approach of hurricanes, 
floods, and the like. The direction and degree of the dan- 
ger might be indicated by the number or rapidity of the dis- 
charges. This, of course, in sparse communities and in 
regions unprovided with telegraphs. Systems of gun signals 
might be agreed upon and operated profitably by settle- 
ments in river valleys subject to sudden overflow. It may 
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IMPROVED AGRICULTURAL ENGINE. 

We give an engraving of a 10 horse agricultural engine, 
7 x 10 cylinder, built by the Taylor Manufacturing Com- 
pany, of Westminster, Md., and designated by them as 
their dry steam engine. 

This engine is the same style as the one illustrated in our 
issue of April 1; we then gave engravings showing the 
style of boiler and the design of cylinder and dome, together 
with the indicator card. There are in this style of engine 
many features interesting to those concerned in steam 
power. 

The manufacturers claim that in this engine steam is 
transmitted to the cylinder with but very little loss, retaining 
its full pressure and power nearly to the end of the stroke, 
varying but little from boiler pressure, consequently giving 
high results in power developed for an engine having a 
cylinder of this size. 

The crank bearings or journal boxes are large, and have 
gibs for quarter adjustment. The guides are the usual loco- 
motive pattern, and the crosshead has large and ample wear- 
ing surface. The connecting rod is made of the best ham- 
mered iron, the straps being keyed and bolted and well fitted 
with gun metal boxes. 

The box in the crank end of the rod is made square to 
prevent rocking. The crank shaft, which is of good size, 
is forged of the best hammered steel. The fly-wheels are 
heavy and carefully balanced. Much care is taken in the 
casting of the cylinder so as to have good wearing metal. 



gine, and no matter how well an engine may be built, if 
particular care and judgment is not exercised in the propor- 
tions and constructions of the boiler, satisfactory results 
cannot be attained from the working of the engine. There 
are certain particular points in the construction of a boiler 
that are important; perhaps the most important is the pro- 
per staying of flat surfaces, especially the crown sheet. 
Tbis engine is mounted on substantial wheels, and is ex- 
ceedingly well adapted for transportation from place to 
place. For further details in regard to its construction we 
refer to the article above alluded to. 

Besides this style of portable engine, the company builds 
Jhe well known TJtica engine, a new side-bed called the 
Tiger engine, the vertical Boss Clipper engine, and cut-off 
stationary engines from 12 to 200 horse power. . 

The company is now building large shops at Chambers- 
burg, Pa., where it will remove November next, and will 
have increased facilities for its growing business. For fur- 
ther particulars, address Taylor Manufacturing Company, 
Westminster, Md. 

^ i « » — 

The Philadelphia Elevated Railroad. 

The newly completed elevated railway through Filbert 
street, Philadelphia, with its connections, comprises l T ' ff 
miles of main track, with sidings, making the system equal 
to ten miles of single track. It includes all of the tracks from 
the Broad street station to the old passenger depot at Thirty- 
second and Market streets and to the West Chester crossing 



teenth and Twenty-first, including the placing of cars in 
and out of the station. 

The operator has under his direction sixty levers in the 
second story of the tower, which are connected with pipes 
1% inches in diameter, to move the switches and signals, he 
knowing the movements which should be made either by the 
time table or telegraph. This operator has two lever men, 
who do the mechanical part of pulling the levers as he may 
direct. The mechanism requires the pulling of from six to 
fourteen levers to perfect the movement of any switch or sig- 
nal, and they must be moved in the order prescribed. It is 
somewhat similar to the combination lock in idea, and it is so 
arranged that it is impossible for the operator or lever men to 
make a mistake. There is nothing left to their discretion, 
as any error is immediately detected by their inability to 
move the levers unless they fellow the precise order of the 
combination, and the worst that can happen is a temporary 
obstruction to trains. The safety signal is given to the engi- 
neers of trains by pulling the last lever of the combination. 

•+ < ■ > — ■ 

Leigh Smith's Expedition, loss of the Eira.— Rescue 
of Crew. 

The missing commander and crew of the Leigh Smith 
Arctic Expedition" in the Eira have been picked up by the 
search steamer Hope, in Matacchyn Straits, Nova Zembla. 

The Eira left England in June, 1881, for a summer 
cruise toward Franz Josef Land. The run northward was 
exceedingly fortunate until August 21, when the Eira was 




"DRY STEAM" TEN HORSE POWER AGRICULTURAL ENGINE-MADE BY THE TAYLOR MANUFACTURING COMPANY, 

WESTMINSTER, MD. 



The piston is fitted with brass and Babbitt packing rings, 
all joints of the rings being ground and fitted so that the 
rings may readily adjust themselves to the surface of the 
cylinder. 

The slide valve is of the usual D valve pattern, propor- 
tioned on correct principles. The steam ports are large and 
the distance to the cylinder short, giving the best results for 
a quick-acting engine. Eccentricstrap is made in halves, 
and the eccentric rod is connected to the valve steam wrist- 
pin by means of an adjustable brass box. The engine is 
fitted with either pump or inspirator, as is desired, and is 
provided with a heater that surrounds the exhaust pipe 
nearly through its entire length. * 

The exhaust steam heats the feed water, and escapes 
through a pipe into the smoke stack. A nozzle is placed 
on the end of the exhaust pipe, by which the effect of the 
escaping steam can be regulated at will and made to pro- 
duce a very strong draught if desired. 

The Pickering governor used in connection with this en- 
gine is provided with a double valve that does not stick, 
and also with a stop motion that prevents the engine from 
running away in case the governor belt breaks. The speeder 
attachment is so arranged that the speed of the engine can 
be changed fifty revolutions or less without altering the size 
of the pulleys or stopping the engine. The engine is pro* 
vided with automatic glass oilers and cylinder lubricator, a 
full set of wrenches, oil can, and, in fact, everything that 
should be found on a perfect engine. The boiler is made of 
the best Pennsylvania charcoal iron and carefully fitted. A 
successful boiler is a necessary counterpart of a good en- 



on the Junction Railroad under the South street bridge. All 
the terminal passenger traffic of the Philadelphia, Wilming- 
ton and Baltimore, West Chester lines, main line of the 
Pennsylvania Railroad, and New York division, is concen- 
trated at the Broad street station. 

At the station there are four inbound and four outbound 
passenger tracks and four freight tracks. At Seventeenth 
street these narrow to four tracks, widening to nine tracks 
at Eighteenth street. At Twentieth street and out to Thir- 
tieth street there are but three tracks, which widen to seven 
passenger and one freight at the latter locality. 

The trains handled daily at the Broad street station are 
said to be more numerous than at any other terminal station 
in the world. The schedule shows a list of 129 arriving and 
131 departing passenger trains daily, or a total of 260, with 
additional sections of at least eight of these trains arriving 
and departing daily except Sundays. There are also about 
nine freight trains arriving and departing daily. At some 
hours of the day the movements of trains are more numerous 
than the average, as between the hours of 5 and 5:30 P.M., 
when seven trains arrive and eight depart, an average of one 
train every two minutes, in addition to the movements of 
empty cars. The total daily number of train movements is 
over 1,100. 

The movement of all these trains is controlled by an inter- 
locking switch system, devised by H. F. Cox, Engineer of Sig- 
nals. There are several signal towers : the one at Seventeenth 
street governs every movement of inbound trains between 
Fifteenth and Twenty-first streets, all outbound from Fif- 
teenth to Nineteenth, and all shifting trains between Fif- 



caught and crushed between a land floe and pack ice near 
Cape Flora, Franz Josef Land. The crew were not able to 
save many stores, and were not prepared for spending the 
winter in the far north. Yet by good management and 
good luck in finding an abundance of walrus and bears, they 
were able to maintain themselves in health until June 21, 
1882, when they left Cape Flora in four boats. Favored by 
an open sea and a good wind, they reached Nova Zembla in 
safety August 2, landing within a mile of where the rescue 
steamer Hope was anchored. 



Light Power of Railway Lanterns. 

Mr. J. C. Prendergast, of the Savannah, Florida, and 
Western Railway, reports the following tests: 

Two stakes, 9 feet apart, measuring 4 feet 6 inches on 
either side from center of track; stakes were 7 feet high, 
and on the top of each stake the lamps were hung. 

First Test. — One red and one white hand lantern at a dis- 
tance of 1,168 yards; red light barely visible, red and white 
lights showing a distance of about 3 feet apart. 

Second Test, — One red and one white bull's-eye lantern, 5 
inches in diameter, at a distance of 1,752 yards; lights show- 
ing nearly together, red light well in sight; but at a distance 
of 1,898 yards red light disappeared, white light showing 
plainly. 

Third Test. — Red bull's-eye, 5 inches in diameter, and red 
hand lantern. At a distance of 1,383 yards, red light of 
hand lantern disappeared, and, at, a distance of 1,898 yards, 
bull's-eye was well in sight. 
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FERMENTS AND DISEASES. 

"There are scourges that the human species brings upon 
itself and there are others that it suffers ; and that it considers 
as being more inevitable than the former. Among the latter, 
epidemic diseases stand in the first rank; and to these man 
is accustomed to furnish unmurmuringly immense heca- 
tombs, and it is difficult for him to imagine a world in which 
there is no pest, nor cholera, nor typhus, nor yellow fever, 
nor syphilis, nor scarlatina, nor many other diseases that I 
might name did I not limit my enumeration systematically to 
those whose contagious nature is known and accepted by 
all. Twenty years ago nothing at all was known about all 
such diseases, and, had some one taken it into his head to 
allege that a day would perhaps come when the human 
species would be rid of them, he would have been met with 
only a smile of incredulity or even of disdain. To-day, how 
ever, such a dream assumes shape, such a hope does not 
seem unrealizable, and those who do not accept it have no 
longer the right to consider it as foolish and to reject it with 
disdain." 

Thus expresses himself Mr. E. Duclaux, at the begin- 
ning of the remarkable work that he has just published, 
under the title of " Ferments and Diseases," and in which he 
gives a complete expose of those modern labors and doctrines 
of which Mr. Pasteur was the initiator. Our readers are 
assuredly acquainted with the principles that have been re- 
vealed to this illustrious chemist through the study of these 
innumerable, infinitely 'small, 
organized beings which 
swarm in nature, which make 
their appearance where the 
life of superior animals is ex- 
tinguished, which multiply 
with a rapidity and fecundity 
that bewilders the imagina- 
tion, and which appear to be 
the true cause of the most 
dreaded contagious diseases. 

There is no one who has 
not heard speak of the bac- 
teria of charbon, of micro- 
biums, or of vibrios; but those 
infinitely small beings have 
not been seen under the mi- 
croscope by everybody, and 
it has, therefore, seemed to 
us that it would be of interest, 
by making use of the beauti- 
ful plates in which Mr. 
Duclaux's book abounds, to 
present a few specimens to 
our readers. The annexed 
illustrations were drawn un- 
der the microscope, and rep- 
resent magnifications of from 
500 to 800 diameters. 

Fig. 1 shows the organisms 
that appear in an organic de- 
coction or infusion, such as 
that of hay or beef broth, for 
example, exposed for some 
time to a free contact with 
air. On examining a drop of 
the liquid by the microscope 
there is found in it a myriad 
of living beings of diverse 
forms, such as monads and 
thin corpuscles (e, Fig. 1), 
which are reproduced by 
fissiparism, that is to say, 
each of which divides through 
a median furrow into two 
beings that separate and after- 
ward lead an independent 
life. There is one species 
known in which the division 

does not take more than six or seven minutes for its accom- 
plishment. A single individual might consequently produce 
more than a thousand offspring in an hour, more than a mil- 
lion in two hours, and in three hours more than the number 
of inhabitants on the globe. Alongside the monads are per- 
ceived small granules (c and/, Fig. 1), which are called 
Micrococci ; and, at a of the same figure, there are seen in- 
fusoria of large dimensions, called Kolpodes. These are the 
beasts of prey of the microscopic world that we have just 
described. Their organization is quite perfect; they have a 
mouth and a stomach, and they live at the expense of the 
smaller beings which they devour; and they even possess 
contractile vesicles that it is manifestly impossible not to 
liken to a heart. 

This is the world of microscopic beings that was first 
known, and among which was implanted that doctrine of 
spontaneous generation that Mr. Pasteur, through irrefutable 
experiments, has utterly annihilated. 

We should like to follow Mr. Duclaux in the complete 
enumeration that he gives us of this microscopic world ; 
but his book should be read in its entirety, for there is 
nothing in it that can be abridged ; and, in calling atten- 
tion to it, we shall content ourselves with representing a 
few other organisms whose role has been most studied in 
recent times. 

In Fig. 2 we have represented, to the left, the bacteria of 
charbon in artificial cultures, and, to the right, the same in 



the blood of an animal afflicted with the disease. In Fig. 3 
we have the celebrated microbium of chicken cholera — a 
young specimen being seen to the left and an old one to 
the right; and, finally, in Fig. 4, we see the septic vibrio 
that accompanies septicaemia. 

On opening the body of a dead septic animal we find 
therein extensive disorders, which are manifested by a gene- 
ral swelling. On examining by the microscope a drop of 
the liquid or serosity which fills the abdomen, we find 
therein, in multitudes (as shown in Fig. 4), moving vibrios 
that are sometimes very elongated and sometimes very short. 
The active motions of these organisms, and their abundance, 
scarcely permit them to be overlooked, and there is reason 
for surprise that they should have escaped all scientists who 
occupied themselves with septic diseases before Mr. Pasteur. 
The refraction of the vibrio, being very near that of serum, 
renders it difficult to find it; but is discovered at length, 
however, flexuous, crawling, and gliding along amid the 
globules of blood, like a serpent among dead leaves. 

Such are a few of the microscopic beings, those dread ene- 
mies which for ages have passed unperceived, and which 
science has revealed. Mr. Pasteur has already triumphed 
over some of them — if not in causing them to disappear, at 
least in rendering them inoffensive. The road is for the 
future laid out, and, as Mr. Duclaux says, at its terminus 
will be found the preservation to their families and country 
of thousands of existences. — La Nature. 




Fig. 1.-ANIHALCULES IN AN INFUSION OF HAY. 



Fig. 2. -BACTERIA OF CHARBON. 




Fi". 3.-MICROBIA OF CHICKEN CHOLERA. 



Kg. 4.-SEPTIC VIBRIOS. 



Healthy Teetb. 

The Herald (N. Y.) correspondent with the party in search 
of the lost crew of the Jeannette has been impressed by the 
beauty of the teeth of natives of Northern Siberia. He saw 
old men of sixty and seventy with sets of teeth small and 
pearly white, polished and healthy. Decay and suffering 
are unknown. A physician of Yakutsk attributed this to 
the habits and the kind of food eaten by the natives, and to 
a certain care taken by them from childhood up. First, the 
natives do not touch sugar in any form, for the simple rea- 
son that they cannot afford to buy it. Secondly, they are 
in the habit of drinking daily large quantities of fermented 
sour milk summer and winter, which is antiscorbutic, and 
is very beneficial in preserving the teeth. And lastly, they 
have the habit of chewing a preparation of the resin of the 
fir tree, a piece of which, tasting like tar, they masticate 
after every meal., in order specially to clear the teeth and 
gums of particles of food that may remain after meals. The 
gum or resin is prepared and sold by all apothecaries in 
Siberia, and is much used by Russian ladies. 

— — — : * i « i m ■ — 

Fireproof paper may be made, according to the Phartna- 
ceutische Zeitung, from a pulp consisting of 1 part of vegetable 
fiber, 2 parts of asbestos, 1-10 part of borax, 1-5 part of alum. 
The ink is made from 85 parts of graphite, 0'8 part of copal 
varnish, 7 5 parts of copperas, 30 parts of tincture of nut- 
galls, and a sufficient quantity of indigo carmine. 



Smoke and Waste. 
In the course of his recent address at Leeds, as president 
of the Institution of Mechanical Engineers, Mr. Percy G. B. 
Westmacott said : 

" We may pride and plume ourselves upon the vast strides 
which science, art, and engineering have made in our time, 
but posterity will assuredly lay its finger upon the great blot 
of waste, and many stigmatize our age as the Black Age, 
which has spoilt, by careless, unnecessary, and selfish emis- 
sions of smoke and noxious gases, many a noble town and 
many a lovely spot on earth. The smoke nuisance is alto- 
gether inexcusable, and cannot be too severely dealt with. 
Science and art have practically overcomeit; and experience 
enables many, like myself, to assert that money can be profit- 
ably laid out and yield good interest in the abatement of this 
unpardonable nuisance. 

" Then with regard to waste, much ingenuity and skill 
have certainly been displayed, and much work has already 
been done, to lessen this evil; and the records of our institu- 
tion will bear witness that many of our members have striven 
and succeeded well in their efforts to remove this stigma 
from our age. I would urge upon the younger members of 
our profession to study this question profoundly and as if 
the whole of their success in life depended upon it, and 
never to undertake the smallest piece of work without wrap- 
ping it round with economy. Those who carry out this 
advice will assuredly succeed. May I not go so far as to say 

that no really good and use- 
ful invention is ever wasted 
or completely thrown aside, 
even though it may be super- 
seded permanently or for a 
time by some other inven- 
tion? This, to my mind, is 
an important reflection, one 
extending far beyond profes- 
sional views; for its realiza- 
tion would greatly assist in 
alleviating those injurious 
alarms which are often felt 
when some new and striking 
invention bursts upon the 
world. 

" To illustrate this, let us 
take for an example the pres- 
ent prominent question of 
lighting. We may go back 
to the period when the diffu- 
sion of light depended upon 
oil; after a time candles were 
introduced; then came the 
great and important invention 
of gas; and now, at the pres- 
ent time, electricity is being 
brought into use. Well, what 
do we find in all these com- 
peting agents, each good and 
useful in its way? We find 
that not any one of these 
sources of light exercises a 
monopoly. Candles have not 
interfered with the use and 
progress of the oil lamp; gas 
has not snuffed out candles, 
nor stopped the flow of oil for 
lighting purposes; and I do 
not hold with those who be- 
lieve that electricity will 
totally eclipse gas. Or, again, 
let us take for example the 
means of transport across the 
land. Rough and miry tracks 
were, first of all, made for 
cattle traffic; they were then 
improved for horse and cart 
traffic, and these were still 
further developed by Macadam for swift-running carriage 
traffic. 

" Then tnere were canals ; and, lastly, railways, which owe 
their origin to the very simple idea of confining the run of 
vehicles to a defined line of hard rails. This happy idealaid 
the foundation of that great development of mechanical 
traffic which has assisted to open out and spread abroad the 
riches of the world, and has given to science and mechanical 
art a wide field of labor. Thus a new system of transport 
may become the main artery through which material is moved 
and spread over the land; but the increased facility which 
such an improved system oi conveyance gives, and the en- 
largement of trade which results therefrom, require increased 
feeding powers; and thus the system which one day is the prin- 
ciple artery forms another day the side arteries. And yet the 
amount of work done by the old system is not necessarily 
diminished; on the contrary, it may be very materially in- 
creased by the impetus of improvement in some other direc- 
tion and by the benefits of competition. Now, it may at 
first sight seem singular that railways, lessening, as they 
have done, to an enormous extent the cost of land carriage 
in comparison with cart traffic, have neither done away with 
horses and carts, nor drained canals of their freights. On 
the contrary, there is more horse and cart traffic than ever; 
indeed, railway companies are among the largest pro- 
prietors of horses, and the most extensive carters in the 
country." 
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DECISIONS RELATING TO PATENTS. 

United States Circuit Court— So uthern District of 

New TforJk. 

THE AVERILL CHEMICAL PAINT COMPANY VS. THE NATIONAL 
MIXED PAINT COMPANY el 0,1. 

Wheeler, J. : 

This suit is founded upon reissue letters patent, No. 7,031, 
dated April 4, 1876, granted to Damon R. Averill, assignor, 
for an improvements in paints. The claim is for — 

" A mixed liquid paint composed of oxide of zinc or other 
pigments, oil, turpentine or benzine, water, and one or more 
emulsating agents put up in tight vessels or cans." 

The original patent was No. 66,773, dated July 16, 1867, 
for an improved paint compound, particularly described by 
ingredients and quantities, like that in the reissue, but with 
lime water and silicate of soda, which were emulsating 
agents, but not stated to be such, specified as parts of the 
combination and compound. The claim was for — 

"A paint composed of the ingredients herein named and 
prepared and compounded, substantially in the manner speci- 
fied." 

There was no allusion in the patent to anythingto contain 
the paint. Liquid mixed paints produced by the use of 
emulsating agents were known and used before Averill's 
discovery, and paints had been contained in cans and other 
tight vessels before that time, but no paint had been made 
by the use of his precise combinations and ingredients 
before. 

On the application for a reissue the patentee made proof 
that prjor to his application for the original patent he had 
put up his paint in cans and other tight packages, and noticed 
its advantages for being put up in that way, which appears 
to have been satisfactory to the Commissioner that this 
mode of packing was a part of the original invention, and 
upon that proof the reissue appears to have been granted. 
The defendants do not use the combination or compound 
described in the original patent. 

The principal defenses are that the reissue is not supported 
by the original, and is therefore void; that the patentee was 
not the original and first inventor of the invention described 
in the reissue; and that if the reissue can be upheld at all 
the defendants do not infringe s\,ny part for which it is valid. 
The original patent was valid enough apparently for the par- 
ticular kind of paint described in it. The reissue, if it is for 
that kind of paint only packed in tight vessels, may be valid, 
for it would merely narrow the scope of the claim upon the 
same invention from that kind of paint everywhere to that 
kind of paint only when so packed ; but the reissue is not 
limited to that particular kind of paint. It extends to all 
forms made from the same ingredients, other than the emul- 
sating agents specified, by the use of any emulsating agents. 
This expands the original patent not only beyond the scope 
of the claim upon the invention described, but beyond the 
scope of that invention. 

A patent for a particular kind of liquid mixed paint ex- 
panded in reissue to cover all kinds of liquid mixed paints 
when packed in tight vessels, the invention of packing in 
vessels not being at all described or even alluded to in the 
original patent, Held to be invalid for new matter. 

The Commissioner of Patents is not authorized to grant a 
reissue of a patent for an invention in addition to that shown 
in the original in cases where there are no drawings nor 
models, upon proof that the additionwas really a part of the 
same invention sought to be patented in the original. 

A reissue patent must in all cases be for the same inven- 
tion as that contained in the original patent, and the last 
clause of section 4,916 Revised Statutes merely governs the 
manner of proof, but does not authorize the Commissioner 
to grant a reissue for a different invention, or to determine 
that one invention is the same as another or different one, 
or that two inventions essentially distinct constitute but 
one. 
Bill dismissed. 



the same parts for the same purpose in substantially the 
same way. 

Let there be a decree for the plaintiff according to the 
prayer of the bill. 



NEW VS. WAKREN. — PATENT TANK FOR CEMENTS. 

Wheeler, J. : 

This suit is brought upon reissue letters patent, No. 6,683, 
Divisioo A, and No. 6,684, Division B, dated October 5, 
1875, founded upon original letters patent, No. 147,423, 
dated February 10, 1874, granted to the orator for an im- 
provement in tanks for asphaltic cement. The defenses are 
want of novelty, that the reissues are too broad for the ori- 
ginal, and non-infringement. 

A combination claim is not infringed by the use of any of 
the elements less than all. 

A patent may be reissued in divisions, but the patent can- 
not be broadened in that way any more than if reissued 
together. 

A patent for a machine cannot be broadened on reissue to 
cover a process described in the original patent. If the pro- 
cess was patentable it should have been included in the 
original patent. 

The mere operation of a machine does not constitute a 
patentable process. It is not a chemical process, nor any 
other for transforming the subject of it into another state. 

Let there be a decree that Division B is invalid, that the 
defendant does not infringe Division A, and that the bill be 
dismissed, with costs. 



United States Circuit Court.— District of Connecticut. 

COES VS. THE COLLINS COMPANY. — PATENT WRENCH. 

Blatchford, J. : 

This suit is brought on reissue letters patent, No. 3,483, 
granted to Loring Coes, the plaintiff, June 1, 1869, for an 
improvement in wrenches, the original patent, No. 40,590, 
having been granted to Thomas H. Dodge, as assignee of 
George C. Taft, the inventor, November 10, 1863, for an im- 
provement in wrenches. 

A claim drawn up in terms to cover a result, viz. : An im- 
proved Coes wrench, so constructed that the thrust or back 
strain of the rosette-screw when the wrench is used shall be 
borne by the shank, instead of the handle, of the wrench, 
construed, in view of the state of the art, to be for the 
specific devices described in the patent, and Held not to be 
infringed by defendant's article, which attained the same re- 
sult by a different means. 

Bill dismissed. 

«in » . 

Rapid Track Laying. 

Laying a mile of railway track involves carrying and 
placing in exact position from 2,640 to 3,000 ties, bringing 
forward and laying down, exactly the right distance apart, 
352 rails (if of 60 pounds to the yard), each 30 feet long and 
weighing 600 pounds, or an aggregate of nearly 94| tons, or 
211,200 pounds, and fastening the rails to each other by fish 
plates and bolts, and to the ties by four spikes in each tie. 

The Railway Age describes the manner in which the work 
of laying two miles of track a day is done by means of the 
latest devices. 

A train of flat cars with an engine to push it stands on 
the newly finished track. Upon the top of the cars a track 
of about eight feet gauge has been laid, the spaces from car 
to car being filled by short pieces of rails held by peculiar 
joint fastenings, so as to allow sufficient play as the cars are 
pushed together or pulled apart, and easy removal of the 



Weights and measures. 

The following system of decimal weights and measures 
is thought to be greatly preferable to the metric. 

I. LINEAR MEASURES. 

1 stroke = % millimeter. 

1 mesh or barleycorn = 10 strokes = % centimeter. 

1 nail or thumb = 10 meshes = % decimeter. 

1 ell 'or cubit = 10 nails = J£ meter. 

1 rod or fathom = 10 ells = J^ dekameter. 

1 chain = 10 rods = % hektometer. 

1 guild = 10 chains = J^ kilometer. 

1 league = 10 guilds = J^ myriameter. 

1 degree = 20 leagues. 

1 quadrant of the earth = 100 degrees. 

1 yard = 2 ells. 

II. AGRARIAN MEASURES. 

1 span (arm-span) = J^ centiare. 

1 rood or loughter (Germ, lachter) = 100 spans = % are. 
roods = J^ hektare. 

III. MEASURES OP VOLUME. 

x2K 
1 perch = 2 cords. 

IV. WEIGHTS. 

1 minim (Lat. minimum) = J^ centigram, 

1 grain (Lat. granum) = 10 minims = 3^ decigram. 



1 bead (Lat. siliqua) = 10 grains . 



M gram. 



1 drachm (Lat. drachma) = 10 beads = J^ dekagram. 



10 drachmS 



hektogram. 



10 ounces = % kilogram. 

: U 



1 ounce (Lat. uncia) 

1 pound (Lat. libra) : 

1 stone = 10 pounds = y % myriagram. 

1 quintal = 10 stones = }>£ metric quintal. 

1 wispel (Germ.) = 10 quintals = J^ metric ton 

1 ton = 2 wispels = 1 metric ton. 

V. MEASURES OP CAPACITY. 



1 drop (Lat. stilla) 



.- milliliter. 



1 ard (Germ, Lat. fluidsiliqua) = 10 drops = % milliliter. 
1 cruet or quaiu (Germ, quentchen, Lat. fluiddrachma) = 



10 ards 



centiliter. 



1 noyel (Germ, noesel, Lat. fluiduncia) 
deciliter. 

10 novels = V, liter. 



10 cruets 



CROSS VS. MACKINNON. — PATENT FOUNTAIN PEN. 

Wheeler, J. : 

Letters patent, No. 199,621, for an improvement in 
fountain pens, the principal distinctive feature of which is a 
spring working between the vibrating writing pin and the 
air tube to project the pin and restrain the flow of ink, ex- 
amined and found to be valid. 

A weight to project the writing pin not the equivalent of 
a spring for the purpose desired, the efficiency of the weight 
in this connection being impaired by its necessary confine- 
ment in a small working space and the necessary inclination 
of the pen from a perpendicular both when in use and out 
of use. 

The patent infringed by one who has the spring inside the 
air tube instead of outside, whether or not it might be decided 
that the change is an improvement in the manner of attach- 
ing the spring to the tube. 

The orator has a patent, numbered 199,621, for an im- 
provement in fountain pens, the principal distinctive feature 
of which is a spring working between the vibrating writing 
pin and the air tube to project the pin and restrain the flow 
of ink when the pen is not in use, and yield to the pressure 
on the point of the pin and make room for the flow of ink 
when the pen is in use. 

The defense of non-infringement rests upon the fact that 
the defendant has the spring inside the air tube instead of 
outside. This may be an improvement upon the plaintiff's 
mode of attaching the spring to the tube; but if it is it is 
none the less a use of his arrangement. They make use of 



1 pint (Lat. octarius) 

1 gallon (Lat. congius) = 10 pints = % dekaliter. 

1 anker, firkin, bushel = 10 gallons = J.^ hektoliter. 

1 tun, pipe (of wine or beer), malter (Germ, of grain) = 
10 ankers = J^ kiloliter. 

1 load = 2 tuns = 1 kiloliter. 

1 quart = 8 gills. 

1 gallon = 4 quarts. 

1 bushel = 4 pecks. 

1 rundlet, kilderkin = 2 ankers. 

1 tierce = 4 ankers. 

1 hogshead = 6 ankers. 

1 puncheon = 8 ankers. 

As will have been noticed, the Latin terms have been 
added to the measures needed for apothecary purposes. 
The terms of the present system have been transferred as 
much as practicable. For the balance, partly German terms, 
used already for a similar purpose, have been transferred, 
partly words inserted whose original meaning already points 
to the measure. The term " guild "is analogous to "league," 
"mesh " to "link," " minim " belongs without doubt more 
properly to the weights; " bead " has probably been formed 
from " bean-bed en," from the ancient habit of saying the 
beads with the help of beans, and as several varieties of beans 
e. gr. the castor-bean, come very close to the weight in ques- 
tion, this term and its Latin version seemed to be appropriate, 
short rails when the day's work is done. On this track a i The " ell " and " rood " are hardly any more used at their 
small car, pushed by hand, runs, carrying ties to the front. ! present size, but both would probably have the popular 
The car is fitted with a dumping arrangement, so that as the ] preference to the others proposed, while " ell " would be 
wheels reach the end of an extension on the front car the also used by the other Teutonic nations whenever they 



small car tips the load of ties down upon the grade. They 
have hardly fallen before they are picked up by the active 
gang of men and laid in place, the exact space between ties 
being indicated by a long pole with white marks, laid at the 



would calculate by this system. 

The main and incalculable advantage of this system would 
be that the main measures and weights of the old system, 
: e. gr. the cubit, rod, league, grain, pound, quintal, drop, 
side. As soon as each tie is laid a young man follows pint, gallon, anker, kilderkin, tierce, etc., are very nearly 



with a gauge and marks with red chalk the outer line for 
the rail. 
Meantime two men are pulling a pair of rails rapidly for- 



represented in the units above-proposed, thus very little 
change would be necessary, the introduction without diffi- 
culty, and the main units were, just opposite to the metric,of a 



ward upon iron rollers fixed in the top of the cars ; as they most handy size. This also would apply to the "guild " and 
reach the end the rails slide down upon movable stands or j " league," the former adapting itself most excellently for 
trestles, with rollers on the top, which stand on the ties to i measuring heights, depths, etc., while a measure similar to 
receive them, and before they reach the grsund they are the league, mostly by the name of "hour," has been very 
quickly and easily picked up by the gang and laid in place ; much used for many centuries in Europe as road measure, 
on the ties. Another pair of rails follow ; bolts and spikes ; comes very close to the nautical league, and is undoubtedly 
have meantime been placed on the ground by an attendant I within the range of an exclusively handy measure for that 
boy, and in a moment the fish plates, which were fastened on purpose. As the interchange with the metric system could 
one end of each rail before it left the car, are bolted in be had by doubling and halving, the end of a universal 
place, the spikes are driven home, and at a signal the watchful , notation would not be greatly impeded by the change, 
engineer backs the train up another length of two rails, or j It thus seems that the above proposal, allowing that some 
sixty feet. Then another load of ties comes thundering j of its nomenclature will have to be amended yet, will meet 
down on the grade, and so the process goes on. j with the demands. P. Rustemeyer, M.D. 

The writer timed the work and saw twelve pairs of rails, Hamburg, 111., August, 1882. 

or six double lengths between each dumping of ties, laid ■» ' • ' »■ 

and half spiked in 21 minutes, so that the train could move ! Large Watermelons. 

over them. The rails being thirty feet long; this speed, in By carefully pruning and protecting his vines, and allow 
a day of ten hours, would suffice to lay 10,284 feet of track, I ing but one or two melons to ripen on each vine, a Georgia 
or not much less than two miles a day. I farmer succeeds in getting watermelons weighing sixty 

Practically, however, this rate would seldom be kept up j pounds and more. One growing melon weighed sixty-five 
all day, although with a larger force of men and working | pounds August 23, and was expected to reach seventy or 
more hours it could apparently be considerably exceeded. I seventy-five pounds by the time it was fully ripe. These 
The force engaged at the time referred to numbered only melons bring from fifty cents to a dollar each at the near- 
twenty-six, as the contractor did not wish to hurry the work est town. The secret of his success, he claims, is in judi- 
f or fear of overtaking the graders. cious pruning, an art to be learned only by experience. 
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RECENT INVENTIONS. 
Carr's Draugli. Equalizer for Sulky Flows. 

A device for equalizing the draught between teams of 
horses, where four horses are used abreast, on sulky plows, 
has been patented by Mr. Dallas Carr, of Chandlersville, 
111. The device consists in two jaws, forming a double 
clevis, attached to the front end of the beam of the plow, 
and so arranged that by means of a series of holes in the 
jaws the plow may be regulated to run at a greater or less 
depth, and also to cut a furrow of any desired width. Two 




levers of different lengths, to which the draught eveners 
of the team are secured, are pivoted one on either side of 
the jaws, and are connected by a chain that passes around a 
sheave secured on the under side of the*draw bar. By this 
means the draught is equalized between the two beams. 
Swinging arms, pivoted to the sides of the beam, sustain 
the chains and hold them so as to draw straight from the 
equalizing levers. The invention will readily be under- 
stood by reference to the annexed engraving. 



Brokaw's Block Pressor. 

An improved presser for pressing the blocks of wood 
from which pulp for paper is to be made, upon the abrading 
surface of the cylinder of a pulp machine, has been patented 
by Mr. Norman H. Brokaw, of Marinette, Wis. 

The block, N, of wood is pressed down to the grinder, O, 
by a block, D, attached to the lower end of a rod, C, on the 
upper end of which is a piston, B, moving in a cylinder, A. 
The cylinder is connected at its opposite ends by pipes, EE', 
provided with threeway cocks, H H', levers, J J', connected 
by rods, I I', with the valves of the cocks. 

These levers are pivoted to the tops of the cylinders, and 




have at their outer end weights, K K'; at their inner ends 
they engage with a latch, L, at the center of the cylinder. 
Steam or water is admitted through the pipes, G E, to 
the cylinder, and the block is pressed down until it is 
sufficiently cut away, when the latch is released by a chain, 
M, connected with the presser, D, when the weights fall, re- 
versing the cocks and raising the piston and presser block. 



Improved Valve. 

Improvements in globe and check valves have been 
patented by Mr. Frank P. H. Prox, of Terre Haute, Ind. 
In the valve, as shown in the accompanying engraving, the 
body is formed at an angle of about forty-five degrees with 
the channel of the valve. The valve seat in the channel is 
placed at an angle to correspond with the inclination of the 
body, and the valve seat is fitted and ground in the usual 




manner. When the valve is opened a nearly straight, unob- 
structed passage is provided for the fluid, and the friction of 
the flow of the fluid is reduced to a minimum. In the check 
valve the stem has a longitudinal aperture opening at its side 
into the outlet portion of the valve chamber, thereby pre- 
venting any retardation in the movement of the valve by 
vacuum action. 



Sasli Fastener. 

An ingenious fastener for securing sliding window sashes 
when they are closed, and for supporting them when open, 
has been recently patented by Mr. W illiam P. Hayhurst, of 
Argentine, Kan. The window 
frame has suitably shaped 
notches arranged opposite each 
other in the stops between which 
the sashes of the window slide. 
The fastening device is shown 
at the bottom of the annexed 
engraving, and consists of a thin 
piece of spring brass or steel 
bent to form a bow of a proper 
width to fit into the spaces be- 
tween the stops over or beneath 
the sash, accordingly as it is to 
be used as a fastener or support. 
On the sides of the bow are pro- 
jections that, when the fastener 
is in place, engage with the 
notches in the window stops. 
The lower ends of the fastener 

rest on the window sash, the portions projecting toward the 
center of the loop being used as finger-pieces for pressing 
the device together for inserting in the grooves, the spring 
of the metal retaining them in place. 




Tlckner's Burial Casket. 

In the accompanying engraving is shown a burial casket 
that has recently been patented by Mr. John J. Tickner, of 
Bancroft, Mich. In the bottom of the casket is an inclined 
head rest, that is fitted loosely. On the under side of the 
rest is hinged a metal strap having a projection that en- 
gages with any one of a series of holes in a plate attached to 
the bottom of the casket, so that the head rest maybe set 






to different inclinations. With this device provision is made 
for arranging the head and upper part of the body, so as to 
be more or less elevated, to give the corpse a more natural 
and life-like position. 

One side of the casket is raised, giving the cover an in- 
clined position, so that the body may be viewed from the 
side of the casket. 



Envelope Case. 

A novel and very convenient case for holding envelopes 
has been patented by Mr. Jacob C. Lane, of Elkhart, Ind. 
The case may be divided in a number of compartments by 
partitions. A rack made of wire, in the shape shown in the 
accompanying cut, is se- 
cured at its front ends 
by being hooked into 
grooves in the sides of the 
case, and has its rear end 
inclined upwardly, so 
that a roller placed on 
the inclined part, behind 
the envelopes, serves to 
support them, and slide 
them to the front of the 
rack as they are removed. 
The case is adapted to 
hold different sizes of 
envelopes and postal 

cards, and presents the face of the envelope to the view of 
the user, so that a person sees at a glance the size or denomi- 
nation of the envelope, and no mistakes are made in select- 
ing. 
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The Gum Trees of Australia. 

The ranges are covered with a dense forest of gum trees, 
in many places of enormous height, standing with their 
smooth trunks close together and running up often for a 
height of 200 feet without giving off a branch. 

The light-colored stems are hung with ragged strips of 
separated bark. 

The great slenderness of the trunks of these giant gum 
trees, in proportion to their height, is striking, and in this 
respect they contrast most favorably with the Californian 
"big trees," which, in the shape of their trunks, remind one 
of a carrot upside down, so disproportionately broad are 
they at their bases. The large species of gum tree, the tall- 
est tree in the world, is Eucalyptus amygdalina. 

As Baron von Mliller says: "The largest specimens 
might overshadow the Pyramid of Cheops " 

Grisebach, in bis account of the vegetation of Australia 
(A. Grisebach, "Vegetation der Erde," p. 216, Leipsic, W. 
Engelman, 1872), dwells on the close relation of interde- 
pendence which exists between the tree vegetation and the 
coating of grass which covers the ground beneath it, and re- 
marks that the amount of light allowed by the trees to reach 
the ground beneath them is rendered more than usually- 



great by the vertical position in which their leaves grow; 
hence the growth of the grass beneath is aided. 

It may be that this, permitting of the growth of other 
plants beneath them, and consequent protection of the soil 
from losing its moisture, besides other advantages to be de- 
rived, is the principal reason why, as is familiarly known, 
two widely different groups of Australian trees, the eucalypti 
and acacias, have arrived at a vertical instead of a horizon- 
tal disposition of their leaves by two different methods. The 
acacias have accomplished this by suppressing the true hori- 
zontal leaves and flattening the leaf-stalks into vertical 
pseudo leaves or "phyllodes." 

The gum trees, on the other hand, have simply twisted 
their leaf-stalks, and have thus rendered their true leaves 
vertical in position. 

There must exist some material advantage which these 
different trees derive in common from this peculiar arrange- 
ment, and the benefit derived from relation to other plants 
by this means may be greater and more important than that 
arising from the fact that the vertical leaves have a like rela- 
tion to the light on both sides, and are provided with stomata 
on both faces. In support of this conclusion I was told, 
when at Melbourne, that when the native vegetation was 
cleared away from under gum trees they ceased to thrive, 
and in time perished. 

I was shown a number of gum trees, not far from the city, 
scattered over some public land, covered with only short 
turf, which seemed to be mostly in a dying condition. — II. 
N. Mosdy, Challenger Notes. 

» i » ' — 

Telephonic Vibrations. 

''Everybody is aware," says M. Salet, in a recent paper 
to the Paris Academy, " that it is possible to hear through a 
thin door of pine, words spoken in an apartment that is 
otherwise quite closed. In this case the sonorous vibrations 
transmitted by the air agitate synchronously the wooden 
board, and this in turn transmits its movement to the outer 
air as a piston would. This familiar experience must have 
struck physicists, as giving proof of the exquisite sensibility 
of the ear. The vibrations of the board are indeed very 
small, hardly greater than those of the membrane of a tele- 
phone receiver in action; but these latter are so weak that 
their existence has sometimes been called in question. They 
exist, however, and I proceed to give an idea of their am- 
plitude." 

The method adopted by M. Salet was as follows: He fixed 
on the iron diaphragm of a Bell telephone a small glass disk 
weighing - 45 gramme, and in front of this was supported a 
second, furnishing with it Newton's rings. The arrange- 
ment resembles that devised by M. Fizeau for study of dila- 
tation. When one speaks at a distance of about six yards 
from the telephone, or sends into the instrument the tele- 
phonic current from a good transmitter (that of Bottcher, 
e. g.), the rings are observed to lose their distinctness, and 
disappear if the voice be a little forced. They vibrate, 
indeed, synchronously with the diaphragm, and nothing is 
simpler than to calculate, from the amplitude of their oscil- 
lations, that of the vibrations of the membrane. 

It is certain, however, that the surcharge of the dia- 
phragm with the disks must lessen the movements slightly; 
thus the results obtained err probably by defect rather than 
by excess. 

To estimate the displacement of the rings, M. Salet ar- 
ranges before the receiver telephone, which is caused to 
emit a continuous sound, a turning disk pierced with slits, 
like that of a phenakistiscope. One finds that, with a cer- 
tain velocity of rotation, the rings reappear with distinct- 
ness. On blowing then through the disk, so as to make it 
act as a siren, it is found that the sound produced is in 
unison with that transmitted by the telephone. If it be 
slightly lowered or raised, immediately the rings oscillate, 
at first slowly, then with such rapidity that they become in- 
visible again. While they oscillate one may easily estimate 
their displacement; in one experiment, the la of the diapa- 
son being emitted into the transmitter with the vowel u (ou), 
and with moderate intensity, the displacement was nearly 
equal to the distance of two consecutive rings, and the am- 
plitude of vibrations of the receiving plate would thus be 
two to three ten-thousandths of a millimeter. 

If there be sent into the telephone currents of different 
intensities, but very weak, and each of which, e. g., does 
not cause displacement of the rings beyond half the distance 
separating them, one may, by considering a point of t\"> 
glass disk, infer from its brightness the intensity of the cur- 
rent. This singular galvanometric process, says M. Salet, 
might undoubtedly be utilized in the telectroscopic receiver. 



Treatment of Diphtheria. 

The Medical Press says that Dr. Deuker, who, during 
twenty-four years of very extensive practice in the Chil- 
dren's Hospital, St. Petersburg, has treated upward of two 
thousand cases of diphtheria, and tried all the remedies, 
both internal and external, employed in this affection, has 
obtained the best result from the following method, which 
he has employed for the last ten years. As soon as the 
white spots appear on the tonsils he gives a laxative mainly 
composed of senna, which produces an abundant evacua- 
tion. When the purgative effect has ceased he gives cold 
drinks, acidulated with hydrochloric acid, and every two 
hours a gargle composed of lime water and hot milk in 
equal parts. Dr. Deuker affirms that when this treatment 
is commenced early it is generally and rapidly successful. 
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ENGINEERING INVENTIONS. 

Mr. Thomas V. Tucker, of Henderson, la., 
has patented a car coupling of novel construction. 
The draw head of the car has on its top a vertical 
sleeve in which the coupling pin works, and a lever, 
having suitable connections, raises the pin from either 
the top or side of the car. A sliding spring latch holds 
the pin up. The link is provided with lateral projec- 
tions that engage^with the spring catch to release the 
pin. 

Mr. Cornelius Kunkel, of Oregon, Mo., 
has patented improvements in windmills, in which the 
feathering of the wings of the windmill, to prevent too 
great velocity, is controlled by mechanisms connected 
with weighted levers, moved out and in by centrifugal 
force. The hub of the wind wheel is countersunk from 
its rear end, whereby the weight of the wheel is brought 
over the main bearing, and overhanging of the wheel is 
prevented. Suitable devices for starting and stopping 
the wheel are also provided. 

The object of an invention that has been 
patented by Mr. Cornelius Gorham, of De Soto, Mo., 
is to economize labor in handling coal in coaling 
locomotives. It consists in a portable coal chute, 
mounted on a truck of peculiar construction, and 
adapted to be tilted to discharge its load, enabling the 
fireman to coal the locomotive without other assistance. 
Tracks and storage platforms are also provided by 
which the loading and unloading of the chute are facili- 
tated. 

Improvements in the class of dredging 
buckets, called clam shell buckets, has been patented 
by William A. T. Sargent, of Wilmington, Del. The 
ordinary bucket is constructed of two partially cylin- 
drical shells, and is often extremely difficult to hoist 
out of the material in which it has been embedded on 
account of the suction produced- The improved bucket 
is composed of four buckets instead of two, the upper 
buckets cutting a larger circle than the center ones.'and 
displace sufficient material at the sides to allow the 
water to pour in and prevent the formation of a vacuum 
when the bucket is hoisted. 

Mr. John J. Carrier, of Waseca, Minn., 
has patented an automatic car coupling. A plate that 
has at its inner end a pocket for reviving the end of a 
car link rests flat in the bottom of the opening in the 
drawhead, and is raised more or less to elevate the link 
for coupling by a crank. A sliding plate on top of the 
drawhead supports the coupling pin above the opening, 
and by a rod at the end of the drawhead is moved back 
when the cars are run together to couple. When the 
plate moves back the coupling pin drops, and the cars 
are coupled. 

«■ » »» — — 

MECHANICAL INVENTIONS. 

A machine for welding plowshares and 
landsides has been patented by Messrs. Joseph Myers 
and Thomas B. Simon ton, of Superior, Neb. To a bed 
plate are secured a fixed and a movable jaw of proper 
shape and th ickness to grasp and press the land side and 
plowshare at the point to be welded. A lever for work- 
ing the movable jaw is pivoted to the bed plate, and has 
an eccentric head that presses the jaw up with great 
force. The parts to he welded, when sufficiently heated, 
are placed between the jaws, which are quickly forced 
together by the lever, thus performing the work per- 
fectly and quickly. 

A reversible mechanism for counter shafts 
has been patented by Mr. Christian E. L. Moebius, of 
New York city. The driving pulley runs loose upon a 
counter shaft revolving in suitable hangers, but is pre- 
vented from longitudinal movement on the shaft. The 
pulley carries the shaft with it by means of a clutch, 
that slides upon the shaft and engages with clutch teeth 
formed upon the pulley. Upon the inner surf ace of the 
rim of the pulley is attached a gear wheel, and by suit- 
ably arranged intermediate gear wheels and a clutch the 
motion of the pulley is changed as desired. 

An improved cutter for leather whitening 
machines has been patented by Mr. John E.Clement, 
of Peabody, Mass. The cutter head is a cylinder of 
slightly greater length than its diameter, and in grooves 
formed in the head are secured cutters made of thin 
blades of metal bent in V form, each wing being formed 
as a spiral on a pitch equal to the length of the cylinder. 
The angles of the cutters are at midlength of the cutter 
head, and the wings extend to the ends of the head. 
The cutters act on the leather with a shearing cut, from 
the center outward, the operation being similar to 
slicker whitening done by hand. 

Mr. Johnathan B. Richards, of Wager, 
Ark., has patented an improved bench pin attachment 
that can be applied to the ordinary wood worker benches. 
The attachment is so constructed that it may be moved 
horizontally to be adapted to lumber of different lengths, 
and it may also be moved vertically to adapt it to be 
used with both high and low vises, and for holding lum- 
ber of different widths. The attachment is cheap and 
simple, and seems well adapted for the use intended. 

Messrs. Thomas Donahue and William W. 
Cone, of Terrysville, Ct., have patented improvements in 
hasp locks for trunks and chests. Such locks have 
heretofore been made of cast metal, making the locks 
expensive. This invention consists in hasp locks made 
in all its parts of punched and stamped sheet metal, 
the parts being stiffened by raised edges and by tongues 
folded on the inner surfaces of the plates. A lock made 
in this manner is light and strong, aud cannot readily 
be broken by blows. 



AGRICULTURAL INVENTIONS. 

An improved check row corn planter has 
been patented by Mr. Joseph Morava, of Castle Rock, 
Wis. The improvements consist in devices by which 
the upright tubular seed boxes can be raised and low- 
ered to plant the seed at any desired depth in the 
ground, and may be turned into a' horizontal position, 
so that the machine can be turned or taken from place 
to place. Suitable mechanisms operated by the wheels 
also control the planting of the hills, so that they are 
properly check-rowed in the fleld. 

Messrs. Benjamin Stalcup and George W. 
Stewart, of Worthington, Ind., have patented improve- 



ments in a band and feed cutter for whichthey received 
Letters Patent 247,427. The improvement consists in 
placing between the knife shaft and the revolving 
spreader a transversely moving shaker, for more thor- 
oughly shaking out the bundles after the bands have 
been cut, and also in the construction and shape of the 
teeth on the web or belt that carries the bundles. 

An improvement in plow handles has been 
patented by Mr. Friedrich Hacke, of De Soto, Mo. The 
handles of a plow are made in iwo parts, and are united 
by a suitably constructed adjusting splice, just below 
the curved parts of the handles. By this means the 
handles of plows are readily adjusted to suit short or 
tallplowmen, and the parts are more cheaply replaced 
when broken than when the handles are made in one 

piece. 

. — — •-♦-« 

TEXTILE INVENTION. 

Mr. Albert Winter has patented a machine 
for folding cloth into layers of equal length from a roll 
or pile. Standards fixed to the sides of one end of a 
table have slots in their inner edges in which rollers 
are journaled. Similar standards are placed on a trav- 
eling frame at the opposite end of the table. In fold- 
ing the traveling frame is placed at a suitable distance 
from the fixed standards,and the cloth is passed around 
the rollers alternately and secured at each end. The 
traveling frame is then moved from the fixed standards, 
and the cloth is stretched into even folds, and the 
rollers are then removed. 



METALLURGICAL INVENTION. 

Mr. William W. Waplington, of Halifax, 
Can., has patented improvements in gas furnaces for 
metallurgical purposes, and for melting glass in pots, 
etc., in which the gas producers, flues, valves, regu- 
lators, and working chamber are combined in one 
building, the object being to economize fuel and space, 
and to obtain an efficient ; furnace for the above named 
purposes, at a greatly reduced cost, consequent on the 
simplicity of construction. 

»-♦-• 

MISCELLANEOUS INVENTIONS. 

An improved folding clothes rack has been 
patented by Mr. George Seymour, of Boone, la. Four 
posts are connected in pairs by hinges, in such a manner 
that the lower ends of the pairs can be swungf rom each 
other. The end bars are hinged to the outer side of each 
of the posts, and their outer ends are hinged in a similar 
manner to an upright bar, the upper ends of these 
being connected by a separable hinge. When these 
hinges are separated the racks standout radially from 
the center, and when the hinges are united, the bottoms 
may be separated to form an A shape, the sides being 
held in position by jointed bars. 

A window sstsh and window frame, in 
which the eash will be held at any point in the frame 
without weights or similar contrivances, has been pa- 
tented by Mr. Casper Lowenstein^of Columbus, O. The 
side bars of the sash are wider at the top than the 
bottom, and the window frame is provided with re- 
cesses, in which bars are placed, that are pressed out 
by suitable springs against the diagonal edges of the 
side bars of the sash, the springs exerting the greatest 
pressure below the center of the bars, and holding the 
sash at any desired position. 

A device for holding hats in church or 
other places has been patented by Mr. John H. Burns, 
of Springfield, III. A clip composed of two plates 
pivoted to each other, their lower ends being held to- 
gether by a spring coiled around the pivot, is hinged 
to a bar that is pivoted to a plate adapted to be secured 
to theback of a chairor church pew. This device holds 
a hat or cap securely and out of the way of the wearer. 

Mr. Henry E. Hayes, of Brooklyn, N. Y., 
has patented an adjustable map supporter. The sup- 
porter consists of two clamps connected at one end by 
a crossbar, having a hand screw for attaching it to a 
chair or other support, and having eyes at the other end 
to receive a hollow cylinder that is provided with map 
suspending rods and a locking device for holding the 
rods in any desired position. 

A novel fire escape has been patented by 
Mr. Diedrich Schmidt, of New York city. It consists 
of a derrick, pivoted to the inner surface of a wall and 
formed in hinged sections, so that the end of the arm 
of the frame can be swung out of the window opening 
to the outer surface of the wall. From the end of the 
arm a box, containing a folding ladder, is suspended, 
which drops from the box when the bottom is opened, 
permitting persons to pass down in case of fire. 

A device for regulating the flow of sap 
from the reservoir to the evaporating pan has been pa- 
tented by Mr. Charles F. Mansur, of Weston, Vermont. 
The sap flows from the reservoir through a pipe in a 
box containing a valve, and from this box into the 
evaporating pan. As the liquid rises in the pan, a por- 
tion of it passes into an auxiliary vessel containing a 
float. The float is connected by a rod to the valve of 
the supply pipe, and as the float move3 upward the 
valve is carried upward also until it is pressed on the 
end of the supply pipe, closing it and stopping the flow 
of sap. As the liquid in the pan is boiled away the 
float descends, permitting the sap to flow from the pipe 
again. 

An improved waiter, or bracket stand, for 
receiving dishes or plates, has been patented by Mr. 
Joseph T. McFarlin, of Middleborough, Mass. The 
stand consists in a standard, to which removable bracket 
plates or rings are held by means of projections on the 
standard and tongues and' apertures (in the rings, and 
also in a pie dish holder formed of two rings placed 
edgewise on the surface of the supporting ring, having 
slots for receiving a lifting handle. 

A starch drying chamber, so constructed 
that the starch can be dried in less time and with less 
labor than by the ordinary methods, has been patented 
by Mr. George E. Full, of Charlottetown, Prince Ed- 
ward's Island. The chamber has a slotted or perforated 
upper receiving floor, upon which the starch is thrown 
as it comes from the tanks. The finer portions fall 
through the slots of the floor on to dryingf ramesbelo w. 
These frames are either hinged or pivoted, in such 



a manner that when the starch is dry the frames 
may be tilted, or dropped, to discharge the starch into 
bins below them. 

A device for securing pocketbooks, watches, 
etc., in the pockets of the owners, has been patented by 
Mr. Thomas B. Deniston, of Peru, Ind. A snap hook 
is attached to the pocket book or other article to be 
secured, and to the inside of the pocket, at the bottom, 
a wire or loop is fastened, to which the snap hook is 
hooked. The pocket book cannot be removed from the 
pocket without attracting the attention of the owner. 

A mechanical device for catching fish has 
been patented by Mr. Thomas Heaton, of Vancouver, 
W. T. The device consists of an endless chain pass- 
ing over two skeleton wheels, the shaft of one of the 
wheels being journaled in suitable supports placed on 
two connected boats, the otherwheel being submerged 
in the water and suspended from the boats by suitable 
devices. The endless chain that passes over the wheels 
is provided with suitable nets for catching and elevat- 
ing the fish. The device may also he used for gather- 
ing oysters, clams, etc. 

An invention by which revolving heels for 
boots and shoes are made more firm and secure has 
been patented by Mr. Henry J. Johnson, of Philadel- 
phia, Pa. A circular plate is secured to the stationary 
heel, and has attached to it a spring latch pin that en- 
gages with a series of holes in a circular plate secured to 
the top of the revolving heol and holds the heel in any 
desired position. The plates are connected by suitable 
devices to hold them securely to each other. 

Improvements in velocipedes have been 
patented by Mr. Cephas Shelburne, of Johnson City, 
Tenn. The velocipede may have three or four wheels 
as desired. *The treadles are connected with rocking 
levers, by pivoted connecting bars. The rocking levers 
are provided with pawls that engage with ratchet 
wheels placed on the shaft of the driving wheels. By 
these means when the treadles are operated by the feet 
the wheels are revolved. 

A universal tool handle has been patented 
by Mr. Thomas Bates, of Janesville, Wis. The handle 
is hollow, and has at one end a heavy metal ring. Two 
jaws are hinged at their inner end to a screw threaded 
bolt that enters a nut secured to and turning on the 
butt end of the handle. The hinged jaws are grooved 
on their inner surfaces, and have flanges on their outer 
sides by which the hinged parts are closed or released 
when the nut at the butt of the handle is turned. 

Mr. William G-. Harper, of Unionville, 0., 
has patented improvements in the hind hounds of wagon 
running gear by which they are made more economi- 
cal and duraole than those of ordinary construction, 
The improvements consist mainly in such a combina- 
tion and construction of the axle and bolster, and brace 
rods and hounds, that they are all properly united and 
strongly held without cutting or notching any of the 
parts. 
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HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a persona] character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) W. A. P. writes: The following ques- 
tion ha$ arisen and been discussed by a good many of 
the men in our town. We have found we cannot come to 
any conclusion, and have decided unanimously to leave 
the question to you, if you will be so kind as to answer 
it. Does the follower head in the cylinder of a loco- 
motive run back and forth, or does it have any other 
than a forward motion? My idea is that when the 
crank pin on the drive wheel moves above the level of 
the axis of the drive wheel, the follower head runs over 
ground faster than the cylinder, and therefore gets to 
the forward end of it. But when the crank pin passes 
below the level of the axis, the follower head still has a 
forward motion, but it moves slower than the cylinder, 
and instead of the follower head moving back, the cylin- 
der moves forward away from it until it is at the back 
end. A. The crank pin and piston of a locomotive 
never move backward relatively with the track, ex- 
cept when the wheels slip. The pin and piston in their 
upper and forward stroke,f rom dead point to dead point, 
move forward, a distance equal to one half the circum- 
ference of the wheel, plus the length of the stroke or 
twice the length of the crank, while in the lower and 
return stroke, from dead center to dead center, they also 
move forward relatively to the track a distance equal 
to one-half the circumference of the wheel, minus the 
length of the stroke or twice the length of the crank. 
This is true for all lengths of crank within the radius of 
the tread. If the crank pin should be placed exactly 
at the periphery the piston would stand still for an 
instant at the middle of the return stroke, and if it be 
placed beyond the periphery, the piston wouldhave a 
reverse motion at the middle of the return stroke, 



(2) E. R. D. asks (1) how to pulverize 
phosphorus. A. Triturate it with some chloroform in 
a mortar until dry. It will not remain in this condi- 
tion long, and must be kept very cool to avoid its ig- 
nition. 2. How to make a solution to get a surface 
with paint. I wish to apply it to illuminating, such as 
is done on the illuminated match safes. A. Turpen- 
tine spirits is the best practical solvent for this purpose, 
or linseed oil. A mixture of this kind cannot replace 
luminous paint. 3. Also by what process do match 
makers get phosphorus to the proper consistency to 
dip matches in? A. Glue or gum, and the solvent action 
of the other ingredients, sulphur, etc. 

(3) J. E. H. writes: 1. I have a good stout 
boat, 24feetlong,9feetbeam, withflat bottom. I wish 
to apply steam to it as a propelling power, and wish to 
know the most advisable manner in which to do it. I 
wish it only as a family and sporting boat, to be used in 
smooth water, and five or six miles an hour would be 
fast enough. What size engine shall I use and what 
size screw as propeller? A. Apply a screw propeller; 
engine about 4 inches or 4J4 inches diameter of cylin- 
der, by 5 or 6 inch stroke. 2. Would any of the small 
stationary engines do for it? A Yes, if not too hi^h or 
too heavy. Your boat will have a light draught of 
water, and the screw will be, say, one-third of its 
diameter out of water. 

(4) B. T. writes: We are putting up two 
boilers, 36 inches in diameter, 26 feet long, with two 
12-inch flues in each boiler. What should be the size 
and height of chimney? The boilers are second hand, 
and are badly scaled with rust on the inside. Will you 
please give us some plan for removing it? A. Twenty 
inches square, and 50 to 56 feet in height above boiler. 
As ydur boiler is second hand, it should have very care- 
ful examination outside and inside before putting it in 
use. 

(5) "Subscriber" asks: 1. Does not a 
small boat have more water surface in comparison to 
its size than a large one? A. Yes. 2. Which gives the 
greatest speed, the side wheels or the screw propeller? 
A. Forlight draught steamers the wheel, and for deep 
draught ocean-going steamers the screw. 

(6) A. B. F. writes: 1. I desire to become 
an engineer on an ocean steamer. I have had experience 
in using stationary engines, and have made such things 
a study. How is the proper way to learn? A. You 
should first get a position as a junior assistant. 2. 
What pay do first class engineers get now? 1 am 
twenty-two years of age,and have had a good education, 
have graduated from one of the best academies in the 
State. A. Chief engineers of sea-going steamers get 
from $100 to $150 or $200 per month, depending on the 
class of steamer and length of route. 

(7) E. D. E. asks: Who built the first rail- 
road, and in what year was it built, and between what 
cities? A. The first railroad was from Quincy, Mass., 
to a granite quarry, and was used for transporting stone, 
and was completed in 1827. The work of the Baltimore 
and Ohio Railroad was commenced in July, 1828, and the 
first steam locomotive run on it in summer of 1829. 

(8) W. K. writes: I am running an up- 
right tubular boiler, 58 inches inside diameter. 19 feet 
surface (grate), 179 two inch tubes, and have to run 
a 35 horse engine, cutting off half-inch stroke, 70 
pounds boiler pressure. Boiler is about 38 or 40 horse 
nominally. What I want to know is, what is a 
fair amount of coal to burn in ten hours' work to run 
the above? Boiler holds her steam well, but has small 
steam room. By a careful calculation, for a day's 
run I have burned about 150 pounds coal per hour. Is 
that too much or not? A. We consider 150 pounds a 
fair consumption. It might run from 125 to 165 pounds, 
according to the style and condition of the engine. 

(9) A. D. F. asks: 1. What speed should 
a twenty-four inch diameter grindstone be run to do 
the best and most work? A. A twenty-four inchstone 
for machine shop use should run about 100 revolutions 
per minute, or just fast enough to retain the water. 
" Professional grinders " doing special work sometimes 
run as high as 150 to 200 turns per minute, and accom- 
plish the most and best work. At this speed protect 
yourself against the accident of a bursting stone and 
flying water. 2. What is meant by vertical '' direct 
acting " as applied to steam engine? A. "Direct act- 
ing " engine has piston rod and crank, connected by a 
pitman or single rod, as distinguished from a " beam 
engine." 3. Why are the upright posts or pillars'on the 
Brooklyn Bridge higher in the middle than on the edge? 
A. The truss work upon the bridge is made higher in 
the center to accommodate an elevated footpath. 4. 
Why do masons always leave the mortar out of the cen- 
ter of a stone window sill? A. Stone window sills are 
set hollow, or with mortar at the ends only, to prevent 
breaking by the compression of the piers , and are gener- 
ally closed up, or pointed, before a building is finished. 

(10) J. E. K. writes: lam desirous of Start- 
ing a stationary steam sawmill (circular) at this place, 
and intend at no distant day to attach a grist mill 
thereto, to be run separately, unless business will 
justify me otherwise, and one person advises one style, 
another advises another style, and I therefore apply 
to you to solve the perplexing question. Would it or 
not, be more economical, better or cheaper, taking all 
things into consideration," to get an engine, say 24-inch 
stroke, stationary horizontal style, than to get one of a 
shorter stroke, and run it at a greater speed, and to put 
a pulley wheel upon each engine large enough to drive 
the saw the same number of revolutions (say 600 per 
minute), the longer stroke engine to have the larger pul- 
ley wheel, in proportion to the speed of the same ne- 
cessary to run the saw the required velocity? Would 
100 revolutions perminute foran engine, 8or9 by 24, be 
too fast for it to run? For such work would you advise 
me to get a vertical or horizontal engine? If a vertical, 
which style, with wheel at the top or bottom? A. We 
would advise a horizontal engine. If 24 inch stroke, 
100 revolutions per minute is not too fast. Use pulleys 
for speeds required. 2. What is the lightest gauge,solid 
tooth circular saw that can be used with safety in a 
general lumbering business (or for sawing all kinds of 
logs), saw to be 56 inches? A. In regard to saws write 
manufacturers who advertise in our columns. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 



Prof. Hallock's class in Practical Chemistry and 
Physics begins September 25. Laboratory 155 West 43d 
Street, New York. 

Send stamp to Morse Yellow Dock Root Sirup Co., 
Providence, R. I., for descriptive circular and sets of 
elegant Advertising Cards. 

Large brick Foundry and Machine Shops for sale at 
Sioux City, la. Do good business ; in growing city and 
country ; only shop ; poor health reason for sale. Ad- 
dress J. P. Dennis & Co., Sioux City, la. 

Manufacturers of outfits for cleaning privies will 
please communicate with G. Caen, San Antonio, Texas. 

What Rolling Mills will make suitable rolls and roll 
us some channel steel? United States Manufacturing 
Company, Washington, D. C. 

Foreman wanted to take charge of our Press and Die 
Departments. Address, stating experience, etc., 
Niagara Stamping and Tool Company, Buffalo, N. Y. 

American Fruit Drier. Free Pamphlet. See ad., p. 173. 

Fire Brick, Tile, and Clay Retorts, all shapes. Bornerg 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

Drop Forgings of Iron or Steel. See adv., page 174. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 
Paragon School Desk Extension Slides. See adv. p. 174. 
Brass & Copper in sheets, wire & blanks. See ad. p. 174. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Diamond Engineer, J. Dickinson, 64 Nassau St., N.T. 

Blind Wirers and Borers. B.C Davis,Bmghamton,N.Y. 

Eagle Anvils, 10 cents per pound. Fully warranted, 

Bostwick's Giant Riding Saw Machine, adY.,page 173. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 173. 
Draughtsman's Sensitive Paper.T.H.McCollin,Phila.,Pa. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p.172. 

Drop Hammers, Power Shears, Punching Presses, Die 
Sinkers. The Pratt & Whitney Co., Hartford, Conn. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 173. 

Common Sense Dry Kiln . Adapted to drying of all ma- 
terial where kiln, etc., drying bouses are used. See p.174. 

To Inventors. — Wanted, the most simple and inex- 
pensive process by which coflee can be roasted in lots 
of 20 to 75 pounds. Heat to be cheaperthan that of coal. 
Address "Opportunity," Box No. 77, Brooklyn, E. D., 
N. Y. 

The American Machine Co., N. E. cor. Lehigh Ave. 
and American St., Philadelphia. Pa., is prepared to exe- 
cute contracts for the manufacture of light machinery. 

Cope & Maxwell M'f'g Co.'s Pump adv.. page 157. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 157. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 157. 

Red Jacket Adjustable Force Pump. See adv., p. 158. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. Wee p. 158. 

4 to 40 H. P. Steam Engines. See adv. p. 94. 
Drop Forgings. Billings & Spencer Co. See adv., p. 141. 

C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 142. 

Lightning Screw Plates, Labor-saving Tools, p. 136. 

Engines, 10 to 50 horse power, complete, with gover- 
nor, $'<J50 to $550. Satisfaction guaranteed. Six hundred 
in use. For circular address Heald & Morris (Drawer 
127), Baldwinsville, N. Y. 

Air Pumps for High Pressure, Hand, or Steam Power, 
at low prices. C. Beseler, 218 Center Street, New York. 

Small articles in sheet or cast brass made on contract. 
Send models for estimates to H. C. Goodrich, 66 to 72 
Ogden Place, Chicago, 111. 

Improved Skinner Portable Engines. Erie, Pa^ 

Combination Roll and Rubber Co., 68 Warren street, 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc., by the Multifold System of the 
Newark Filtering Co., 177 Commerce St., Newark, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester,N.H. 

List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C. Forsaith & Co.,Manchester,N.H.,and N. Y.city. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F. C. & A . E. Rowland. New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Jas. F. Hotchkiss,84 John St., N. Y.: Send me your 
free book entitled "How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(B'orward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The best made. J. 
F. W .Dorman, 21 German St., Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Tnrbine, Mt. Holly, N. J. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesnmn, Egan & Co., Cincinnati, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss. Brooklyn. N.Y. 

Presses & Dies. Ferracute Mach. Co.,Bridgeton. N.J. 
Presses &Dies (fruit cans) AyarMach.Wks., Salem,N.J. 



Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific amisiucan Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 



[OFFICIAL. 3 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted in tbe Week Ending 

August 22, 1882, 

AND BACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 186(i,will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to .Munn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866 ; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 



Air compressor, D.B.Overton 263.206, 263,207 

Ax making machine, S. S. Davis 262.933 

Bag holder, J. O. Neill 263,200 

Baking pan, W, A. Van Deusen 263,000 

Baling press, J. Brown 263,108 

Baling press, J A. Spencer 262,992 

Battery. See Secondary battery. 

Bearing, anti-friction, A. O. Barnes 263,097 

Bed bottom. Dunks & Glody .... 263,130 

Bed bottom, spring, S. Fleischman 262,942 

Bedstead, wardrobe, H. O. Bicknell (r) 10,184 

Beehive. G. Elsworth 263.154 

Beer, etc., apparatus for forcing, Weber & Abel.. 263,003 

Belt tightener, J. H. Bradley 263,106 

Berth, Self -leveling, J. Y. Mainland 262,964 

Bit. See Bridle bit. 

Blind, window, J. B. Childs 262,929 

Board. See Plow mould board. 

Boiler. See Copper-lined boiler. Steam boiler. 

Boiler furnace, T E. Jones . . . , 263,182 

Boiler heads, machine for cutting flue holes in, S. 

Cox 263,039 

Book-holder, G. W. Hessler 263,290 

Books, etc., folding and swinging support and re- 
pository for, E. A. Grant 263,168 

Boot and shoe burnishing machine, J. G. Buzzell. 263,284 
Boot and shoe cleaning apparatus, T. J. Pairpoint 263,208 

Bottle case, J. Close 263,116 

Bottle stopper, H. B. Anderson 262,912 

Bottling machine, H. B. Anderson 262,911 

Brake. See Car brake. Vehicle brake. 

Brake shoe, T. & T. B. Robins 263,060 

Brick press, E. Fales 263,156 

Bricks from the mould, device for discharging, 

Stewart & Downing 262.993 

Bridle bit, H. S, Squier 263,237 

Broom, whisk, C. A. Avery 263,093 

Bung, automatic vent, A. E. Schatz 263,062, 263,063 

Bung, self-ventilating, W. A. Vreeland ... 263,259 

Burial casket, J. J. Tickner 263,249 

Burner. See Gas-fire burner. Vapor burner. 

Burnishing machine, M. Dudley 263,129 

Butter, making artificial , N. I. Nathan .... . 263,199 

Butter, manufacture of artificial, J. Hobbs 263,042 

Butter, package for, L. J. Smith..., 263,234 

Button, J. Costello 262.930 

Button hole cutter, J. W. Lufkin 262,961 

Cake machine, J. T. Trott 262,998 

Can filling machine, V. Barker 263,096 

Car brake, J. How 263,045 

Car brake, A. H. Marden 263,052 

Carbrake, O. C. Woolson 263,083 

Car brake and starter, I. Gerard 263,163 

Car coupling, R. Anderson 263,090 

Car coupling, Austin & Chamberlain 263,092 

Car coupling, R. Chamberlain 263,114 

Carcoupling, S.C. Corder 263,236 

Car coupling, Dickinson & Martin 262,936 

Car coupling, W. P. Ginter 263,165 

Carcoupling, J. King 263,185 

Car coupling, J. C. Look 263,186 

Car coupling, O. D.D.Martin 263,189 

Carcoupling, A. A. Porter 263,213 

Car coupling, J. B. Pugh 263,980 

Car coupling, B. M. Pulliam 263,215 

Car coupling, D. A. Reynolds 263.221 

Car coupling, J. J. Stopple 263,241 

Car coupling, F. M. Wilson 263,274 

Car coupling, J. W. Wharf 263,269 

Car for cable railways, II- Root 263,227 

Car seat, G. B. & J. M. St. John 263,238 

Car, stock, S.W.Remer 263,219 

Cars, apparatus for heating, H. S. Walsh 263,263 

Cars, machine for loading, J. H. Norton 263,202 

Cars, means for conveying heating or motive 

agents through a train of, M. J. Walsh.. 263,264 

Cars, means for heating. M. J. Walsh 263,266 

Cars, transfer table for, N. W. Robinson 263,225 

Carbureter, R. H. Smith et al 262,991 

Carding engine feeding device, J. F. Gebhart 263,161 

Cards, grinding and sharpening fine wire, W. 

Decker 263,123 

Carriage, child's, J. A. Crandall 263,026 

Carriage coupling, F. M. Sanderson 262,986 

Carriage spring, E. Sawyer 263,061 

Carriage windows, anti-rattler for, F. W. Wood.. 263,276 

Carrier. See Water carrier. 

Case. See Bottle case. Lock case. 

Chain, ornamental. W. Ballou 263,095 

Chair. See Reclining chair. 

Chandelier, electric, T. A. Edison 263,137 

Chandelier, electrical, S. Bergmann 263,103 

Cheese hoop follower, H. II. & H. J. Kuentz 262,955 

Chimney top, P. B. Speer 263.235 

Chromos and prints, mount for, A. J. Nurre 263,203 

Chronograph, J. Karr 263,183, 263,184 

Cleaner. See Cotton cleaner. Flue cleaner. 

Clothes drier, C. C. Clay. 263,115 

Coal tub. W. B. Glover 262.946 

Coat,J Simmons 263,232 

Cock, guage, J. M. Brown 263,018 

Cock or valve, Ashton & Sperryn. 263.091 

Cock, stop, J.L. Dibble 262,935 

Cock, valve, J. Richter 263,223 

Collar pad, horse, L. E. Crane 263.027 

Colter, T. F. Capehart 263,112 



Colter, plow, C. C. Vincent 

Copper lined boiler, W. L. Brownell (r) 

Corset, G. w. Carter 

Corset, G. H. Colley 

Corset. H. W. Moulton 

Cotton cleaner, Daffin & Dresser *. . . 

Cotton gin, R. W. Basom 

Cotton or hay press, W. II. Burgesu 

Coupling. See Car coupling. Carriage coupling. 
Rope coupling. 

Crank pins cool, device for keeping, H. R. Barn- 
hurst 

Crusher. See Stone and ore crusher. 

Cultivator, E. P. Lynch 

Cut-off valve gear, H. F. Gaskill 

Cutter. See Buttonhole cutter. 

Cutter for cutting teeth on worm-wheels, C. E. 
Albro 

Dead centers, mechanism for overcoming, M. 
Wheeler 

Derrick, J. P. Edmonds. 

Desk, cabinet, J. A. Moore 

Digger. See Post hole digger. 

Distillation of glycerine and apparatus connected 
therewith, F. Armandy 

Door check, W. F. Osborn 

Dredging bucket, W. A. T. Sargent 

Drier. See Clothes drier. Fruit drier. 

Drill. See Grain drill. 

Drill support, C. Wren ; 

Drying and pulverizing apparatus, J. F. Gubbins.. 

Eaves trough, G. Huth 

Edge setting machine, W. H. Bacheller 

Electric arc light, T. A. Edison 

Electric machine, commutator for dynamo or 
magneto, T. A. Edison 

Electric machine, dynamo, T. A. Edison 

Electric machine, dynamo or magneto, T. A. Edi- 
son . 263,133, 263,146, 

Electric machine regulator, dynamo, or magneto, 
T. A. Edison 263,134, 

Electric signaling apparatus, A. D. Blodgett et al. 

Electrical distribution system, T. A. Edison 

Engine. See Steam engine. Traction engine. 

Exhaust of engines, utilizing the, Litchfield & 
Renshaw 

Extractor. See Honey extractor. 

Fan for rocking chairs, A . Mrozowski 

Fans, etc., escapement for fly, C. T. Mason 

Fence, plashed, W. Baldwin 

Fence, portable, S. & S. F. Enos 

Fence wires, machine for applying barbs to, W. 
T. Burrows 

Fences, machine for attaching wires to hedge and 
other, \V. Young 

Filter and cooler, combined water, A. F. Schwab- 
Firearm, breech-loading, W. Mason 

Fire escape, W. S. Beebe 

Fire escape, D. Jenkins 

Fire extinguisher, C. T. Holloway 

Fire extinguisher and fire escape, combined, A. 
L. Murphy 

Fire extinguishing device, M. Walker 

Fire, process of and apparatus for generating di- 
oxide of carbon for extinguishing, J, E. Boyn- 
ton 

Flour bolt conveyor, J M. Finch 

Flue cleaner, W. Hamilton 

Flues, chimneys, pipe support for, N. U. Walker.. 

Frame. See Photograph printing frame. Quilt- 
ing frame. 

Fruit drier, Belcher & Hooker 

Furnace. See Boiler furnace. Glass melting 
furnace. Hydrocarbon furnace. 

Furniture escutcheon, O. P. Briggs 

Gas-fire burner, B. Verity 

Gate. See Safety gate. Swinging gate. 

Gates, hanging, O. Single 

Gear cutting machine, C. E. Albro 

Glass, machinery for beveling, A/ Krieger ... 

Glass melting furnace and apparatus connected 
therewith, H. Quennec 

Glassware, machine for finishing and fire polish- 
ing, Lyon & Anderson 

Glove or mitten, Slayton & Wells 

Grain binding attacbmentfor reapers, E. S. Frost, 

Grain drill, J. P. Fulgham 

Grain, gradual reduction of, U. H. Odell 

Grain scourers, cylinder for, L. Morgan , 

Grain separator, J. W. Hazelrigg 

Grain shocker, Peterson & Wilcox 

Grinding mill, J. M. Replogle 

Guard. See Lantern guard. Saw guard. 

Handcuff, J. Pettibone 

Handle. Sse Trunk handle. 

Harrow, J. Anderson, Jr 

Harrow, C. J. & R. II.Burk 

Harrow, F. Nish witz 

Harrow and cultivator, spring tooth, H. D. Bab- 
cock 

Harrow tooth, H. G. Stone 

Harvester, S. D. Maddin 

Harvester and self-binder, combined, C. Whee- 
ler, Jr 

Hat felting machinery, J. S. Taylor 

Hat scalding and felting machine, J. S. Taylor 

Heat regulator and alarm, automatic, J. M. Dolen, 

Heater. See Water heater. 

Heel machine, E. S. Mansell 

Hoisting machine, A. Dobbie 

Hoisting machine H. J. Reedy 

Holder. See Bag holder. Book holder. Mop 
holder. Price-ticket holder. Rein holder. 
Tool holder. 

Honey extractor, centrifugal, J. K. Rudyard 

Hook. See Whiifletree hook. 

Hoops, machine for cutting wooden, D. F. Hols- 
ton. 

Horse detacher, H. R. Wallace 

Horse power platform, endless, F. M. Travis 

Horseshoe, F. Weckerly 

Hose connection, E. F. Gilbert... 

Hydraulic motor, A. Barrett 

Hydrocarbon furnace, Litchfield & Renshaw..... 

262,957, 

Hydrocarbon furnace, Mundell & Gordon 

Incandescents. making, T. A. Edison 

Incandescents, mould for carbonizing, T. A. Edi- 
son 

Indicator. See Signal indicator. Station indica- 
tor. 

Inhaler, J. A. Dona'dson 

Insect trap, W. J . Reynolds 

Interest and other computations, device for mak- 
ing, J. C. Ela 

Jack. See Railway jack. 

Key. See Plate key. 

Kitchen table, J. W. Wolcott 

Knitting machine for knitting double-threaded 
striped fabrics, J. Denton 

Knitting machine thread guide, T. Sheard 

Lacing stud set or punch. L. C. Buettner 

Lamp, electric, A. Bernstein 



263.079 
10,185 
263,019 
213,022 
263,056 
263,121 
263,099 
263,111 



263,187 
262,944 



263,299 

263,270 
2'3,151 
263,055 



262,913 
262,978 
263,230 



263,003 
263.172 
263,046 
262,919 

263,138 

263,149 
263,140 

263,148 

263,136 
263,281 
263,142 



263,050 

263,197 
263,190 
263,094 
263.033 

263,283 

263.2S0 
263,231 
263,191 
263,100 
263,181 
2(3,043 

262,972 

263,080 



263,015 
263.036 
263.173 
263,002 



263,101 



263,017 
263,255 

262,989 
263,298 
262,954 

263,059 

263,051 
263,067 
263,160 
262,943 
263,204 
263,195 
263,177 
263,211 
263,220 

263,212 

263,089 
262,926 
262,975 

262,918 
263,297 
262,963 

263,036 
263,076 

263,075 
263,127 

263,293 
263.126 

263,218 



263,044 
263,261 
263,252 
263,005 
262,945 
263.010 

262,960 
263.198 
263,145 

263,144 



263,128 
263,222 



263,275 

263,125 
263,065 
263,110 
263,011 



263,216 



262,977 
262,995 



263.287 
263.2S2 

263,150 
263,260 

263,109 
263,053 
263,040 

262,947 

263.291 



Lamp, electric, T. A. Edison 263,135 

Lamp, electric, W. L. Voelker 263,257 

Lamp, electric arc, J. Olmsted 263,269 

Lamp, electric arc, W. M. Thomas 263.246, 263,247 

Lamp fixture, C. Gordon 263.166 

Lamp fixture, extension, J. A. Evarts 263,155 

Lamps, apparatus for hanging and unhanging 

electric. H. G. Fiske 262,941 

Lamps, clutch for electric arc. N. McCarty 263,192 

Lamps, manufacture of carbons for electric, T. A. 

Edison 263,139 

Lamps, straightening carbons of electric incan- 
descent. T. A. Edison 263,141 

Lantern guard, A. M. Duburn 263,029 

Leather, etc., cutting press for, G. S. Porter 263,214 

Light. See Electric arc light. Vault light. 

Liquors, apparatus for regulating or equalizing 
the pressure in dispensing malt, C. C. Red- 
mond . # 

Lock. See Nut lock. 

Lock case, M. L. Orum 

Locomotive, J. M. Story 

Loom for weaving chenille or Axminster carpets 
and rugs, W. Adam 

Loom shuttles, machine for winding bobbins for, 
J.H.Crowley .. 

Loom stop motion. J. M. Linscott 

Magneto or dynamo electric machine, T. A. Edi- 
son 263,143, 

Metal working press, J. Wagner 

Mill. See Grinding mill. Roller mill. Windmill. 

Mole trap, A. L. Bryan 

Mop holder, J. H. Omo .. 

Mordant, T. H. Gibson 

Motor See Hydraulic motor. 

Motor. W H J.Goodwin 

Mowing machine, C. W. Levalley 

Musical instrument, mechanical, E. H. Brown 

Musical instrument, mechanical, J. Morgan 

M uzzle, S. Ayres 

Nut lock, S. S. Williamson 

Ore separator, magnetic, T. A. Edison 

Oven for baking, cooking, or drying, G. S. Blod- 
gett 

Packing, pump piston, A. H. Jarecki 

Pad. See Collar pad. 

Pan. See Baking pan. 

Paper, etc., device for holding and adjusting reels 
forrolling, J. B. Bird 

Paper pulp, machine for reducing wood to, H P. 
Titus 

Paper pulp, machine for reducing wood to stock 
for, W. N. Cornell 

Papervessel, T. H. Huewe 

Pegging machine, power, Jackson & Inman 

Photographic printing frame, G. S. Street 

Photographic emulsions, apparatus for and pro- 
cess of manufacturing, T. H. McCollln 

Photographic relief s, producing flexible supports 
for, W. B. Woodbury 

Piano and reed organ, combined, C. Austin 

Pillows, mattresses, etc., material for filling, R. 
Stilwell 

Piston, compressible, G. W. Lutz 

Plaiting machine, G Boxley 

Planer, metal, W. T. M iles 

Planter and cultivator, cotton, W. C. Thompson.. 

Planter, corn, E. & A. Shannon 

Planter, corn, E. L. Skelton 

Plate key for locks, W.H. Taylor 

Platform. See Horse power platform. 

Plow. R K Heald 

Plow mould board, C. O. Dahlman 

Plow point. W. F Cameron 

Plow standard, G. W Vernon 

Plow, steam, T. T. Woodruff 

Plow sulky attachment, C. T. Reed 

Post hole digger, J. A. Fleming 

Power, friction device for transmitting, Emerson 
& Lindholm 

Press. See Baling press. Brick press. Cotton 
and hay press. Metal working press. Print- 
ing press. 

Press, J. Chase 

Price ticket holder, E. Whyte 

Printing machine, D. Weckerlin 

Printing press. Dyer & Malmgren 

Protector. See Railway frog protector. 

Pump bucket, chain, L. M . Rumsey 

Pump, force, M. F. McNelly 

Quilting frame, J W. Scarborough 

Radiator, steam, Gormly & Bridge 

Railway construction, elevated, N. Allen 

Railway crossing, H. F. Cox 

Railway, electro magnetic, T. A. Edison 

Railway frog protector, Schau & Strowger 

Railway jack. D. E. Teal 

Railway or roundabout, circular, W.Sturm 

Railway rail, compound, G. H. Everson 

Railway tie, safety, F. Tunica 

Reaping and mowing machine, F. J. Hazard 

Reclining chair, D. B. Hartley 

Refrigerator wagon, A. J. Chase 

Register See Time check register. 

Regulator. See Electric machine regulator. 
Heat regulator. Speed regulator. 

Rein holder, M. P. Briscoe 

Rodents, apparatus for killing, A. D. Palmer 

Roller mill, H. J. & G. A. Gilbert 

Rope coupling and snap hook, F. W. II awes 

Rowing gear for boats. C. A. Corwin 263,024, 

Rubber and gutta percha, treatment of India, H. 
A. Clark 

Safety gate, A. B. Flach . 

Sash fastener, G. J Dickson 

Sash fastener. W. E. Sparks , 

Sash fastener, C. Wolcott 

Sash tightener, F. P. Stone 

Saw, fire wood drag, E. J. Ellis 

Saw guard, J. G. Groff 

Saw swage, J. H. Broadfleld 

Saws, device for straining scroll, F. H. Sweet 

Sawing machine, J. Augspurger 

Scales, pendulum, J. B. Martin 

Scraper, road, Gregory & Austin 

Screw thread cutting machine, J. H. Vinton 

Scythe blade. A. F. Gerald 

Seat. See Car seat. 

Secondary battery. N. De Kabath 

Seed drills, feed box for, W. P. Elam 

Seed, maqfaine far hulling cotton, H. S. Walsh.... 

Seeding machine, J. W. Mann 

Separator. See Grain separator. Ore separator. 

Sewer gas into houses, apparatus for preventing 
the escape of. M. F. Deegan 

Sewing machine, J . Authors 

Sewing machine hem folder and guide, J. 
McCreary 

Sheet metal vessel, E. Small 

Slate, noiseless. Goodrich & Rarnum 

Snow plow, E. M Hesselbom 

Sofa and folding bed, combined, House &Brabets, 

Spark arrester, G. Green 



263,295 
262,917 
263.273 
263,131 

263,013 
262,953 



263,012 

263,250 

* 
263.119 
262,951 
262,952 
263,242 

263,053 

263.277 
262,916 

262,994 
262,962 
263,014 
262,970 
263,248 
263.064 
263,233 
263,244 



263.122 
262,927 
263,256 
263,279 
263.217 
263,038 

263,032 



263,020 
263,272 
263,004 
262,938 

263,229 
263,294 
262,987 
263,167 
263.088 
262,931 
263,132 
262,988 
263,077 
263.243 
262.940 
263,078 
263,288 
263,174 
263,285 



263107 
263,209 
263,164 
263,176 
263,025 

263.021 
263.037 
262,937 
263,070 
263 082 
263.240 
263.153 
263,171 
262.925 
263,074 
202,915 
262,966 
263,170 
263,001 
263,162 

263,124 
263,152 
263,262 

263,188 



262.934 
263,009 

263,054 
263,068 
263,041 
263,178 
263.179 
263,169 
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Speed regulator for machinery, H. A . Cruttenden, 

Spring. See Carriage sprinff. Vehicle spring. 

Stamp, hand, W. D. Wesson 

Stamp mill guide, C. A. Fargo .. 

fjtarch, apparatus for manu f acture of, W. Dury ea, 

Station indicator, J. Coxen 

Steam boiler, J. O' Linen 

Steam boilers, hollow support for, E. II. Ash- 
croft. 

Steam conduits, covering for, M . J. Walsh 

Steam engine, C. Von Bechtolsheim 

Steam trap, W. A. Hathaway 

Steam, utilizing exhaust, Litchfield & Renshaw... 

262.958, 

Steamer, culinary, J. Krehbiel . 

Stitching machine, pamphlet, S. Elliott 

Stone and ore crusher, T. M. Rogers .... . 

Stone and ore crusher, S. P. M. Tasker 

Stone dressing machine, A. McDonald 

Stopper. See Bottle stopper. 

Stove and range door, W . A. Spicer 

Stove and ventilator, self-extinguishing, W. F. 
Condon 

Stove, fluid or vapor, T. T. Woodward 

Stove urn, W. A. Spicer 

Su'ky, J. II. Blackmore 

Sulky, J. B. Frazer 

Sulky, .1. V. Upington 

Surveying instrument, T. T. Woodruff 

Swinging gate, Peery & Stagg 

Table. See Kitchen tabie. 

Table, G. Bobbins 

Table leaf support, C. H. Rohde 

Tacking machine, hand. E. Merritt 

Tag fastener, Wendell & Taylor 

Tag or ticket, garment, J. Keller (r) 

Tanning, method of and so'ution for, J. B. Boll- 
man 

Telegraph instruments, cut-out for, 0. T. Howard, 

Telephone, operator's receiving, E. Berliner 

Telephone system, E. Berliner 

Tellurian, , I. Spicer , 

Thrashing machine, flax, L. W. Robards ... 

Tie. See Railway tie. 

Time check register for workshops, Phillips & 
Griswold 

Tire setter. J. F. Stolts 

Tobacco, apparatus for resweating, L. G. Haeus- 
sermann 

Tongue support, E. Moore 

Tool, E. A. Bickel 

Tool holder, tinsmith's. F. Fellinger 

Torpedoes upon tracks, apparatus for placing, T. 
H.Huewe 

Toy pistol, 3. M. Keep ^ 

Toy spring gun, Reed & Parker 

Traction engine, A. 0. Frick 

Tramway and truck, electrical conducting, E. R. 
Moore 

Trap. See Insect trap. Mole trap. Steam trap. 

Trap and overflow, combined. E. A. Jackson 

Trunk covers, making. Kukkuck& Arnd 

Trunk handle, J. Welter 

Tub. See Coallub. 

Tubes, apparatus for drawing, W. E. Crocker 

Tubes, machine for cutting off the ends of, S. Fox, 

Umbrella and cane, combined. Whiting & Wing- 
hart 

Vacuum apparatus, T. A. Edison ... 

Valve. See Water closet valve. 

Valve, E. R. Tomlinson 

Valve, trlobe, J. Richter 

Valve, steam-actuated, Moon & Baker 

Valve, straight-wny. A. B. Rohney 

Vapor burner. J. Irwin 

Vault light. J . Mark 

Vehicle brake. M. M. Nathanson 

Vehicle brake, S. J. Vance 

Vehicle, side bar, N. Nilson. 

Vehicle, spring, J. 0. Farrell, Sr 

Vehicle-spring, N. Nilson 

Vehicle spring, F. H. Tuttle 

Vehicle spring attachment, D. Shelton 

Vehicle wheel, C. H. Smith 

Vials, machine for bottoming, E. Connolly 

Wagon reach, C. F. Bil horn 

Wagon turning gear, F. Bremerman 

Wagon, weighing, D. J. & L. 1). Norris — 

Washing machine, J. P. Bentley 

Washing machine. W. H. McGrew 

Water carrier. W. F. Collie 

Water closet va've, H. A. Tobey — 

Water heater, K. McDonald (r) 

Water wheel. H. T. Morse 

Well boring machine, P. K. Aggergaard 

Wheel. See Vehicle wheel. Water wheel. 

Wheel sand band, vehicle. E. T. Chaney 

Whiffietree hook, J. D. Thomas 

Whip. V. B. & B. Barstow 

Whip socket, A. Worden 

Whisky, making. Allen & Bradley 

Windmill, Chamberlain & Straw 

Windmill, A. H. Smith 

Wire machine, barb, S. M. Stevens 



263,120 

263,268 
263,034 
263,030 
262,932 
262,976 

262,914 
263,265 
263,258 
263,175 

262.959 
263,049 
263,031 
263.226 

262.996 
262,967 

263,071 
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Inside Page, each insertion - - - 75 cents a line. 
Hack Pace, each Insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




Every User of Machinery 

SHOULD LEARN 

How to Use Loose Pulleys, 

Useful information on this subject 
is given in our 'Catalogue No. 55." 
tent free to any address. 
Van DT7ZRN & Tift, Cincinnati, O. 



DOBBIES PATENT DERRICK POWERS 
AND BOOM HOISTER | 

MANUFACTURED BY 




CV^rORS^^RlNG 



VICTORS 1 
BUFFALO N.Y. 



Solid Gold Watch Free Soair^S?giv«, away. 

Complete outfit, with sixty page book of ^instructions, ,25c. 



Mew lllus. catalogue free. 



. Nason & Co., New York. 



81 



*}X Monthly; $5 outfit free to agents collecting 
""** small pfctures to b( 



Latest, Best. E'atented. 



TELEPHONE Works on Galv. Steel , 
Wire. Illus. Cir's free. 



ilty. 




be enlarged into our beautiful 
portraits. Fine watches given as premiums. 

J. H. COBB, 315, 307, and 309 Broadway, New York. 

STEAM PUMPS 

Of every description mid for every 

purpose. Boiler Fesding and Fire Pumps 
Pumping returns from steam 
heating apparatus without the 
use of tanks ortraps. Combined 
■Pumps and Boilers for Railway 
Water Stations. A'ctopted by 
twentv-f our leading R. R, lines. 
SMITH. VAIIiB & CO., 

Dayton, O., 

24 W. Lake St., Chicago, III. 

Send for descriptive catalogue. 



262.P8S 
262,884 
262.96!) 
263,031 
10,186 

862,924 
262.949 
262,921 

282.922 
263,236 
262,982 



262,979 
263,239 

262,948 
263,194 
263,104 
263,035 

262,950 
263.048 
262,981 
263,159 

262,971 

263,180 
262,950 
263,267 

263,028 
263,157 

263,271 
263,147 

262,997 
263,224 
263,193 
262,985 
263,047 
262,965 
263,057 
262.999 
262,974 
263,2115 
262.9T3 
261,253 
263,066 
262.990 
263,023 
263,105 
2.33.016 
263,201 
263,102 
262,968 
263,117 
263,251 
10,187 
263,196 
263,086 

262.928 
263,245 
263,098 
263,084 
268,087 
263,113 
263,069 
263,073 



DESIGNS. 



Bookclasp, M. R.Gately 13,250 

liutton, A. Flesh 13,256 

Card, G. M. Hayes 13.254 

Card receiver. P. R. Buck 13,268 

Carpet, F. Allen 13,234.13,265 

Carpet, J. Campbell 13,266 

Carpet, J. L. Folsom 13,201 to 13,248 

Carpet, W. J. Gadsby 13.249 

Carpet, A. L. Halliday 13,251 to 13,253 

Carpet, W. McCallum 13 257 

Carpet. D. McNair 13,259 

Carpet, D. G Melville 13.260 

Carpet, T.J. Stearns 13.262 

Carpet, \v. F. Wait 13,263 

Flower vase, C. O. Held 13,255 

Fringe, L. J. McDonald 13,258 

Scarf shield, T. J.Flagg 13,267 

Toy bank, U.S. Lockwood 13,261 



TRADE MARKS. 

Beverages, all kinds of malted, Frings & 

Zwietusch 9,619 

Cigars, W. R. Irby & Bro 9.614 

Cigars, Saurez & Bro 9,615 

Medicinal preparations, certain, Orkney Chemical 

Company 9,621 

Oil. refined petroleum. A. F. Sise 9,622.9,623 

Portrait cards, A. M. Collin's Son & Co 9,616 

Seeds, clover and other, Crabbs, Bellman & Co 9.617 

Shoes. T. M. Harris & Co 9,620 

Soap, castile. A. Stephan. & Co 9,624 

Stovo and range linings, fire-brick, cylinders, tiles, 
and baked olay goods generally, Q, C. Francis,,, 9,618 



SONGS, One Cent Each 

. ... * ini TTloo Ma- TTSoa Vmi^Tlnrllnfl'. 229 LflVA AmonfT thfl Roses. 



223 Love Among the Roses. 

2i2 Old Arm Chair (as sung by Barry.) 
2^9 The Sailor's Grave, [in the Garden 
2-t2 Farmer's Daughter ; or Chickens 
2 13 Oh 1 Dera Golden Slippers. 
216 Poor, but a Gentleman Still. 
249 Nobody's Darling but Mine. 

251 Put My Little Shoes Away. 

252 Darling Nellie Gray. 

255 Little Brown Jug. 

256 Ben Bolt. 

257 Good -Bye Sweetheart. 
260 Sadie Ray. 
270 Tim F'migan's "Wake. 
273 The Hat My Father Wore. 
275 I've Only Bee« Down to the Club; 
277 Kiss Me Again, 

279 The Vacant Chair. 

280 The Sweet Sunny South. 

283 Come Home Father. 

284 Little Maggie May. 
286 Molly Bawru 
288 Sally In Our Ally. 
200 Poor Old Ned. 
202 Man in the Moon is Looking. 
295 Broken Down. 

300 My Little Onels Waiting for Me. 

301 I'llGo Back to myOJ4Lovo Ag;iin 

302 The Butcher Boy. 
3o5 1'se Gwine Back to Dixie. 
308 Where is My Boy Tonight. 
310 The Five Cent Shave. 
319 Linger, Not Darling. 
32S Dancing in the Sunlight. 

5 cents; any 
"Fiftv for 25 cents Or we will send all the nbovo one hundred songs, post-paia tor a J cents, remember, we will 
Dot sendless thanten songs. Order sougs_by numbers only.__Send_oneor _threo cent postage stamps. Valuable 
Catalogue Free. Mention this paper. **' 



1 Baby Mine. 

6 The Old Cabin Home. 

6 The Little Ones at Home. 

12 See That My Grave's Kept Green. 

13 Grandfather's Clock- 

18 Where Was Moses when the Light 
24 Sweet By and By. [Went Out. 

26 Whoa, Emma. plaggio. 

33 When you and I were Ynun^ 
86 When I Saw Sweet Nellie Ho me. 

48 Take this Letter to My Mother. 

49 A Model Love Letter,— comic 

63 Wife's Commandments.— comic. 

64 Husband's Commandments. 

66 Little Old Log- Cabin in the Lane. 

68 Marching Through Georgia- 

60 Widow in the Cottage by the Sea. 

65 The Minstrel Boy. 

70 Take Back the Heart. 
72 The Faded Coat of Blue. [Night. 
57 My Old Kentucky Home. Good 
84 I'll be all Smiles to Night Love. 
86 Listen to the Mocking Bird. 
S3 Her Bright Smile Haunts Me Still 
94-Suuday Night When the Parlor's 
P5 TheGypsy ? s Warning-. (Full. 

102 ! Tis But a Little Faded Flower. 

104 The Girl I Left Behind Me. 

105 Little Buttercup. _, , 

307 Carry Me Back to Olfl Vlrglnny. 
112 The Old Man 'sDrunk Again. 
116 I Am Waiting, Essie Dear. 

119 Take Me Back to Home & Mother 

120 Come, Sit by My Side, Darling. 



121 Kiss Me; fiiss Tour Darling. 

123 A Flower from Mother's Grave. 

124 The Old Log Cabinon theHill. 

130 Coming Thro' the Rye, 

131 Must We, Then, MeetasStrcngers 

138 The Kiss Behind the Door- 

139 I'll Remember You, Love, in My 

[Prayers. 
146 Tou May Look, but Musn't Touch. 
150 There's Always a Seat in the 1 ar- 

lor for You. 
152 I've no Mother Now, I'm Weeping 

158 Massa's in de Cold, Cold Ground. 

159 Say a Kind Word When "i ou Can. 
105 I Cannot Sing thoOlu Songs. 

1B« Koran O'Neal. 

1G7 Waiting, My Darling, forThee. 

109 Jenniethe Flower of Kildare. 

l :o I'm Lonely Since My Mother Died 

172 Tenting onthe Old Camp Ground. 

176 Don't YOU Go, Tommy, Don't Go. 

180 Willie, We have Missed You. 

182 Over the Hills to the Poor House. 

185 Don't be Angry with Me, Darling. 

lol Flirtation of the Fan. 

194 Why did She Leave Him ? [other. 

196 Thou Hast Learned to Love Aii- 

203 There's None Like a Mother. 

2D4 You Were False, but I'll Forgive. 

209 Whisner Softly, Mother's Dying. 

211 Will You Love Me, Whem I'm Old. 

220 Annie Laurie. 

222 Sherman's March to the Sea. 

224 Come. Birdie, Comi 



We will send by mail, post-paid, any ton of these songs for JO cents ; any twenty .five songs for |g cents; 
iftv for 2*» cents Or we will send all the above one hundred songs, post-paid for 4 J cents. Remember, w 
j ■> x---" .. _ ^_,i ngsby numbers only. Send oneor three cent postage stamps. Val; 

WORLD MANUF'Q CO., 122 Nassau Street, New York 



THEUNLYPERFECTjy 

Sewing"Machine. 

SIMPLEST, LATEST IMPROVED^ 

MOST DURABLE X r Wjm 



... 



r , rTI ,i: AND MAKE HOME 
-r.JFTHEREis -HAPPY* „ rt „ 
^/RITrTDi^ AGENT NEAP^ 



r >rt:wJi6ME Sewing s— V 3 
«r™„ ^r— ^Machine Co 
r30 Union Square NY Chicago, ill. 

O RANGE MA5S.O R ATLANTA GA . 




The Mines of the Carolinas Use 

\ Tan Puzfiii's Patent Steam Jet Pump. 

Far superior to any other Jet Pump for 
practical service. Made of Brass; has 
vino valves, no moving parts, no small 
'"openings. Will pump Dirty, Sandy, 
,j Gritty. Hot, or Cold Water. Will raise 
| water to 50 feet vertically. Can be used 
with hose. Warranted reliable and satis- 
factory. Prices from $7 up. Capacities 
SCO to 20,000 gal. per hour. Demand this 
pump and take no cheap substitute. 
Send for " Catalogue No. 49." 

VAN ])LZEN & TIFT, Cincinnati, O. 



EMPIRE FORGES 

Improved without Belts, Bellows, Crank Pins, Dead 
Centers, or Back Motion. Send for circular. 
EMPIRE PORTABLE FORGE CO., COHOES, N. Y. 

ELECTRIC POWER FOR CARS AND AIR-SHIPS. 
! Patented. Will sell part. E. R. MOORE, St. Peter, Minn. 



—Send your address, withtwo3-cent stamps, 

to CHAS. FARRELL, 152 West 28th St., 

New York, and receive an elegant set or 

imported cards, together with our new 

illustrated book and card price list. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallett & Co., Portland, Me. 




FOR 

Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
RADIAL DRILLS, Etc. 

SEND TO 

HILLES & JONES, 

WILMINGTON, DEL. 



ii 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1 S79. 
For Macadam It oari making, Ballastingof Railroads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
B'irst Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

ISLAM] CKUSHKK CO.. Sole Milkers, New Haven, Conn. 




rn FRRAPH SUPPUES, 



WALLACE 



8^ 



DIAMOND 



CQO A week to Agents. $10 OUTFIT FREE. 

J>DO HIDEOUT & CO., 10 BAKCLAY St., New Fork. 



Cheap Small Boilers. T. McDonough, Montclair, N.J. 



LYON&HEALY 

State & Monroe Sis., Chicago. 

Will send prepaid to any address their 

BAND CATALOGUE, j 

for 168-2, M0 pa<res, 210 Engravings! 
of instruments, Suits. Caps, Belts, 
iPompons, Epaulets, Cup- Lamps, 
Stands, Drum Major's Staffs, and 
.Hats, Sundry Band Outfits, Repairing 
■Materials, also includes Instruction and Ex- 
iercises for Amateur Bands, and a Catalogue' 
of Ciioice Band Musk. 

MINERAL WOOL. 

This Fireproof and indestructible material success- 
ful iy prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
V. S. MINERAL WOOL CO., Mi Cortlandt St., K. Y. 






STEMWINDING 



Perm utatlon Lock, 

No. 125. For any 
Till, Desk, Drawer, or Closet. Instant- 
ly locked ; unlocked in a few seconds ; con- 
structed upon new and improved principles. 
Owner may use either 1, 2, 3. or 4 of its 50 
numbers. Millions of changes equally possi- 
ble and easy. Security unrivaled. Simple, 
durable, nickel plated. Send $2.50 for sample 
by mail, or stamp for Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co., Philadelphia, Pa. 



HEAVY UN IVF.RSAL'~'^f(^) 

FOR r.lDrill ARC ,0~ _ -^ . . ' 



Iaodress C.E.LIPE. ^utom 

SYRACUSE.NY. horizontal ADA 





RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 
For Packing 'he Piston Rods and Valve Stems of Steam Engines and Pumps. 
B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from H to2 inches square. 

JOHN H. CHEEVER, Treas. NEW YORK BELTING it PACKING CO., 29 Park Row, New York. 

SPECIAL NOTICE.-O win* to the recent great lire In the "World" Building! our office has 
been removed as above. 



liiwiiiMra 



TENONING,CARV/NG, "? 
MACHINES. 
BAND & SCROLL SAWS 

J. Jk. .FAY £fc. C €• . 

' CINCINNATI. O.U.S.A. 



"South & West," 

ONLY 50 CENTS A YEAR. 

PUBLISHED AT 320 NORTH THIRD ST., ST. LOUIS, 

BY ALFRED .4VERV & CO. 

fend for sample copies oC "SOUTH AND WEST," 
which is a first-class agricultural and family paper, 
published semi-monthly. Politics are entirely ignored. 
General news, valuable information, and interesting 
reading matter are furnished. The best of correspond- 
ents contritute from all sections of the country. Useful 
premiums, consisting of the best Cylinder Churns. 
Housekeepers' Scales, Washing Machines and Wring- 
ers. Pocket Knives, Scissors, Table Cutlery, Pocket 
Handkerchiefs, and many other useful premiums will 
be furnished to our subscribers with the paper at the 
actual wholesale price. Liberal commissions will be 
given to club raisers. To all who will send us their 
subscription, 50c, between this and Nov. J, we will send 
them our papers until Jan. 1, 1884. 

SAMPLE COPIES, CONTAINING PREMIUM LIST, 
SENT FREE ON APPLICATION. 



Address 



"SOUTH AND WEST," 



320 North Third Sr., St. l.ouis, Mo. 




RUTGERS COLLEGE. 

[Chartered as " Queen's College " in 17700 
New Brunswick, N. J. 1 hour from New York on Pa. R. K. 

Year begins (examinations for admission) Sept. 20, 1882. 

A thoroughly equipped College. Seventeen suc- 
cpssi'iiI urofesKurtx; no inexperienced tutors. 
Requirements for admission, those of the best New 
England colleges. Classical course, full and thorough. 
Honors in the intercollegiate contests. Best methods. 
Full illustrative collections of coins, photographs, plans, 
etc. Ample provision for electives, with prescribed 
work, in Junior and Senior years. 

SCIENTIFIC DEPARTMENT, 

The New Jersey State College ro Promote 
Agriculture and the mechanic Arts. 

A practical Scientific School of high grade. Two 
courses. " Engineering and Mechanics" arnd " Agricul- 
ture and Chemistry "--including in addition to Mathe- 
matics, pure and applied, and the Natural Sciences, the 
careful study of English Literature and Composition, 
French, German, History, Metaphysics, and Political 
Economy. 

Thorough work with constant field-practice in Engi- 
neering and Surveying. - Careful laboratory work in 
Chemistry, with full apparatus for each student. 

State Agricultural Experiment Station and College 
Farm of 100 acres in successful operation under direc- 
tion of Professor George H. Conk. JjIj.I).. Vice- 
President, illustrate to students the theory and eco- 
nomic practice of farming. 

Tuition reasonable. Korty State Scholar ships 
free; eight of them now vacant, to be filled before 
September 20. Full information in catalogue. 

Almost without exception graduates who desired 
occupation have at once obtained profitable positions in 
professional scientific wck, while others have f»und 
their interest in the successful practice of improved 
and scientific farming. For catalogue, or any Informa- 
tion, address Secretary Rutgers College. 

MERRILL EDWARDS GATbS, Ph.D., LL.D., President. 



L ' t RQH TOOLS ^rJii- 

■m, ^giK&^ppl-ies- /jfL 

M //.B.SM1TH MACH JNECtt^T 

CORRESPOND .,.<?• o£MARKET S^" ^"^ ° 

AVAIL YOURSELF OF OUR LARGE STOCK. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Egissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con-* 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents," etc 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MF\N & CO., Solicitors of Patents, 
261 Broadway, New York, 

BRANCH OFFICE -Corner of F and Tth Streets, 
Washington, D. c. 



© 1882 SCIENTIFIC AMERICAN, INC 



September 16, 1882.] 
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Founded by Mat/tew Carey, 1785, 



BAIRD'S 




FOR PRACTICAL MEN. 



[32C*llBRE|10??RlVOLVEHFREE 



TO EVERT READER 
OFNTHlSteftPER. 



r^lORLBRENOWRED 

IVORY HANDLE 

MOLD PLATED 



READ THIS! 



LIST 3XTo. 4. 

Hats nnd Feltiiitr.— By a Practical Hatter. 8vo. $1 25 

Henry.— The Earlv and Later History of Petroleum. 
By J. T. Henry. Illustrated. 8vo. . . $4 50 

Hofler.— A Practical Treatise on Caoutchouc and Gutta 
Percha. 12mo. (In press), . . $2 50 

Hofmanii.— A Practical Treatise on the Manufacture 
o'. Paper in all its branches. By Carl Hofmann. Illus- 
trated by numerous wood engravings and folding 
plates. 398 pages, 4to $15 00 

Hiijrlics.— American Miller and Millwright's Assistant. 
By William C. Hughes. Illustrated. 12mo, . $150 

H 11 line,— Worked Examination Questions in Plane 
Geometrical Drawing. Illustrated by 200 Examples. 
Small 4to. . . . . - $3 75 

U iirst.— A Handbook for Architectural Surveyors and 
others engaged in Building. By J. F. Hurst. Second 
edition. Pocketbookform, . . . $2 00 

Jervis.— Railway Property. 12mo, . . $2 00 

Keene.— A Handbook of Practical Gauging, . $1 25 

lielley— Speeches. Addresses, and Letters on Indus- | 
trial and Financial Questions. By ft'm, D. Kelley. M.C. ! 
544 pages. 8vo. $3 00 1 

Remlo.— Watch Repairer's Handbook. Illustrated. 
12mo $1 25 I 

Kellogg;.— ANew Monetary System. By Edward Kel- 
logg. Seventh edition. Edited by Mary Kellogg Put- 
nam. 12mo. Paper cover, . . . $1 00 
Bound in cloth, . . . . $1 50 

Keniish.— Treatise on a liox of Instruments and the 
Slide Rule. By T.Kentish. 12mo, - $125 

Kerl.— Manual of Assaying: Instructions in the Ex- 
amination of Ores and Smelting and other Artificial 
Products, by the Dry and the Wet .Methods. By 
Bruno Kerl. Translated from the German by Wm.T. 
Brannt. Thoroughly edited, with American Notes, by 
William H. Wahl, Ph.D., Secretary of Franklin Insti- 
tute. 8vn. (In preparation.) 

Iiiiiifzeft.— The History, Products, and Processes of 
the Alkali Trade 23 illustrations. 8vo, . $2 50 

Kinsley'* Selt-I n*trm'ior on Lumber Purvey- 
ing.— HyC Kinsley. 1vol. 12mo, . $2 00 

Kirk.— The Founding »f Metals. By Edward Kirk. 
Illustrated. 8vo, $2 50 

Kitireilge.— The Compendium of Architectural Sheet 
Metal Work. By A. O. Kittredge. Profusely illus- 
trated. 5tt5 pages. 8vo, . . . . $5 00 

Landi-in.— A Treatise on Steel. By A. A. Fesquet. 
ISmo, . $3 00 

Lariluer.— A Rudimentary Treatise on the Steam 
ISngfne, for the Use of Beginners. By Dr. Lardner. 
Thirteenth edition. Illustrated. 12m o, . $0 75 

I jar kin.— The Practical Brass and Iron Founder's 
Guide. By James Larkin. 12mo. . . $2 25 

LovoiiXt— A Practical Treatise on the Manufacture of 
Worsteds and Carded Yarns. By A. A. Fesquet. 
12 plates. 8vo, .... $5 (JO 

Lelfel.— The Construction of Mill Dams. Illustrated 
by 58 engravings. 8vo, .... $2 50 

Leslie.— Complete Cookery. GOth edition. 12mo, $1 50 

liiebcr.— Assayer's Guide. By Oscar M. Lieber. Illus- 
trated. 12mo, $1 25 

Love.— The Art of Dyeing, Cleaning. Scouring, and 
Finishing, on the most approved English and French 
Methods, liy Thomas Love. 8vo, . . $5 00 

]jii kin.— Amongst Machines. Illustrated. 12mo, $1 75 

Jiiikiii.— The Boy Engineers. Illustrated. 12mo, $1 75 

J j 11 kin.— The Young Mechanic. Illustrated. 12mo, $1 75 

Main and Brown.— The Marine Steam Kngine. By 
T. J. Main and T. Brown. Illustrated. 8vo, $5 00 

TV1 ji 1 11 anil lii'own. — Questions on Subjects Connected 
with the Marine Steam Engine, . . . $1 50 

Main n ml I5rn« 11.— The Indicator and Dynamometer. 
Illustrated. 8vo, . . . . . $1 50 

Martin.— Screw-Cutting Tables, for the Use of Me- 
chanical Engineers. By \V. A. Martin, . $0 50 
B^~ The above, or any of our Books, sent free of post- 
age, at the publication prices, to any address in the 

world. 
U^"" Our large Catalogue of Practical and Scientific 

Books— 9G pages, 8vo— together with our various other 

catalogues, the whole covering every branch of the 

literature of Science applied to the Aits, sent free, and 

free of postage, to any one. in any part of the world, 

who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Stkkkt. Philadelphia, Pa. 



The 32 -Calibre BLUE JACKET IS WITHOUT? 

EXCEPTION THE MOST ELEGANT ANr> BEAUTIFUL) 
FINISHED REVOLVER IN THE WORLD. Every Revolve* 
Guaranteed in every respect. They are made of the finest 
Steel- The barrel and frame are fin B8t Nickel Silver-Plate 
and the Cylinder and Rase Pin are of the FinestGold-pIate* 
Every Revolver is BEAUTIFULLY ENGRAVED. The Engrav- 
ing is BEAUTIFULLY ENAMELED in blue by a patent pro- 
cess, owned byns. The friirm 

noi.n.sn.vER 

beautiful beyond description. It must be seen to be appreciated No pen can nictnreits beaiitv or* 
scripts actual merits. The name BLUE JACKET is enough to stamp ifat f SSJi-SSIf wlf *' 



mm 



MBMuTYf iy 



1 frame near the i handle Is set in imitation Of Beautiful Babies, matin" » contrast of 
;™„"™„ »T_..*'"_™ lx .™ k - 0I1 ? , Sether with the 1VOKY HANDLE mate It simply 






w 



EDDBJ^l 



SIZE. 



«rp"lfm?5nRT Slft^Jth. ™?Vl" W * < " - "« v » 1 "«' «er sold for le„s ,h„„ SiO.OO, and the EKAM. 

ELED and KlTBi FINISH Is the FIRST EVER SEEK „„ Jsr revolver We hereby r.„ara„te„ over our „.v„ s i a „„<ure to refund money 

5h^n S; r i,?™ yl!ovolverfou " dtobedlffere,lt from what we represent it. We purchased these Revolvers at less 
»;?>„ °i. J ". F " DR ."' their cost, and wish to Rive all who read this the benfit, and at the sametime introduce mir pnhli- 
SJ, THE HOUSEHOLD CUEST MAGAZINE. Ifyocwiix sendcsS3.50 and FIFTEEN CENTS 
TTMIT mV2 I10 iPP a y postage, we wdl mail the Magazine One Year, and the REVOLVER FREE of another charges, 
/?„,?„ Y„5 . £, f? VI *^ EST MUtMIKE contains 33 quarto rn~es, with handsome Illustrated Engraved 

lot . v, » . w ,'Vv chnlce Illustrations from all parts of the wnrlil. Stories by the best authors; Poetry; Anecdotes; 

lKKetcnes: Illustrated I- ashion Department ; useful Instruction; Statistics; Answers to Correspondents; Household 

I Notes .1 he Kitchen ; Ladies' Items; The Toilet Table; The Garden ; Wit, Tlnmor, etc. It is now in its fourth year, has a, 

liarge circulation, and the regular price for a year's subscription has always been $ f .5 0. 

'FPFF TdT^ VbT^II I f you will cut this advertisenientout, showit to yourfriends. and got nCLTTB 
■ i% , ^ ",,*—, ■ VUi otSF-VENtojoln you. and seiKliisSs4.no with *1. 05 extra In stamps to help 
paypostago, we.willsend yon the Revolver and Magazine f-ee for your trouble. PLFA<!E BFAR IN MIND 
that each one in the club will also get the Revolver and Magazine, 'and when full amounrsas.ns Is sent with the club 

order, we will put In a box of catridges foroach Revolver. Any one can sell these Revolvers at from $6.00 to flo.oo. and they give perrect satisfaction. As to 

OtBce Order at c" 6 r 'k r '° anv Kew York Publisbersor Merchants. Commercial Agency or Express Company. Send Money by Registered Letter or l'ost- 

XbB Target Illustrated here was maae wTt'n the bine Joeketat 21 yards. Every shot beln fp e u S t'inl'bnlf.S. e f e l c.M E 1 n ) c U 7n aftmSS. - ' CuPtbElfSJf ?« Jout^pjur » Y e ai„. 
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Sll ^=^PURIFIER at 

• S *W% FOR STEAM BOILERS 
M U.S. & FOREIGN PATENTS 



To Electro- Plater 8. 

BATTERIES, CHEMICALS, AND MATE- 
rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Fluting. THOMAS HALL, 
Manufacturing Electrician, 19 Broomfleld Street, Boston, 
Mass. Illustrated Catalogue sent free. 



■lev. Leonard Huron, 1). 1). 
:Ion. A. II. Stephens, 
and others 
t, recommend 
them, 
any 
position 
Send for circular t 
NEW HAVEN CHAIR Co. New Haven.7)T 




THE DUPLEX INJECTOR. 

The constantly Increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. <4end for illustrated circular and price list. 

Manufactured by J A IVIES J EN K S, Detroit, Mich. 



<T r + n <T on per day at home. Samples worth $5free. 
$0 IU 4)ZU Address Stinson A Co., Portland, Me. 



goup 



PENS 




PENCILS, IIOLDFRS. CASES, Sec. 

The CALLI-CRAPHIC Pen. 

A GOLD PES and RUBBER HOLDER, containing 
Ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
who care t ;> preserve their individuality in writing. 

MABIE, TODD &. 

180 BROADWAY, 

Send for Price-List. 
OCR GOODS ABE SOLD BY FIRST-CI.,ASS DEALERS. 



BARD, 
NEW YORK. 




FOR A 
COMBINED 

PunchandShears 

of beautiful design, of great strength 
and capacity, and thoroughly reli- 
able, address 

LiimlxM tville Iron M'oiks, 

IjAMBEKTVIIjIjE, n. J. 



TO INVENTORS 

AND MANUFACTURER? 



The 51st Grand Exhibition 

OF THE AMERICAN INSTITUTE 

OF THE CITY OF NEW YORK, 

Will open September 27. 18^2. Heavy machinery will he 
received as early :is August 26; other goods, September 
12. intending exhibitors must make earlyapplicat'ion to 
secure proper space and classification. For blanks and 
Information, address GENERAL SUP'T AMERICAN 
INSTITUTE, New York City. 




REMINGTON TYPE-WRITER. 

Warranted. Satisf actionguaranteed. 
Type- Writer Supplies. Send for cir- 
culars. Address B. REMINGTON & 
SONS, Manufacturers, or Wyckoff, 
Shamans & Benkiikt, sole Agents, 
281 and 283 Broadway, New York. 




BIBB'S 

Calibrated Original 

BALTIMORE 
FIRE-PLACE HEATERS 

To warm upper and lover rooms. 

The handsomest, most economical 
Coal Stoves in th a world. 

a C. BIBB & SON 

Foundry, Office and Salesrooms, 
39 and 41 Light Street, 

Baltimore. Bid. 

Marbleized Slate Mantels 
$3ir8endfor Circulars. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, ThisGeorgh Place MACHINERY Agency. 



i— "Damper Regulators and Gage^ftfl^Sfe 
Cocks. Murrill & Keizer, Baltimore. w P*^8r 



DON'T BUILD A HOUSE OF ANY KIND UNTIL YOU 
write for prices :ind sample to the BODINE ROOFING 
COMPANY, Mansiield, Ohio. 



George Westing house, J n. . President. 

Ralph Haoaley, Sec'y dc Treas. 

H. 11. Westlngiiouse, Superintendent. 



Westimhouse Engine, 

2 to 150 Horse Power, 

Is absolutely bain need at all speeds, 
and may be run from 300 to 1 ,*200 
rr vol ut ions pel 1 in i mite. Requires 
neither .Lining, Adjustment, Key- 
ing Up, Packing;, Lubrication, nor 
Wiping. 

SKILLED ENGINEERS ARE EN- 
TIRELY DISPENSED WITH. 





Is especially adapted to direct connec- 
tion to High Speed machinery ; also, for 
all general purposes of belted power. 
Workmanship equal to the best machine 
tools. 

All part** built Hri-icMy to gauge 
and interchangeable. 



DAMASCUS BRONZE. 

A composition metal un equaled in 
strength, d urability, anti-friction quali- 
ties, and price. 

Send for illustrated circular and price 
list. 

Tie Westinglouse Machine Co., 

92 & 94 Liberty St., New York. 

Works at Pittsburg, Pa. 



WTLLIAMSPORT 
Pony or Panel Plan- 
er. For general use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panel s, 
Cigar Box Stuff, and 
Furniture work, it 
has no equal. 
I We use the Ellis 
H Patent three part 
||Journal Box and a 
W Solid forged steel 
I head. Two pressure 
: ; : bars. Has strong 
| feed. Will plane from 
1-36 to inch thick. 
Weight, 1,400 lb. The 
lowest priced first- 
class planer in the 
market. Rowley & Hermance, Williamsport, Pa. 



HIO FINE. GRAY IRON ALSO STEEL 
> I CASTINGS FROMSPfCIAL „ H ^ 

Ul LEHIGH WE. X AMERICAN 5T. PHILA . ' SHB -3 



WATCHMAKERS. 

Before buying lathes, see the '*Whitcomb,*' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 



New Bracket for Shafting. 

For sale, the U.S. Patent of a bearing very success- 
fully introduced in Great Britain under the title of the 
Shaft Carrier. Apply by letter to 

T. & C, Box 773, New York City. 



KEMP'S MANURE SPREADER, 

PULVERIZER 

and CAKT COMMN'ED. 

Greatest Agricultural in- 
vention of tne aee. Saves 
90 per cent, of labor, and 
doubles the value of the 
manure. Spreads evenly 
all kinds of manure broad* 
s castorindrill, inone-tenth 
? the time required by hand. 
Send forTllustrated Catalogue and full particulars to - 
KEMP & BURPEE JU'F'G CO., Syracuse, Onoodago Co., N. T. 



OOT'S NEW IRON gLOWi^ 




JPOSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. S. TOWNSEND, Gen. Agt.,6 Cortland St., 8 Dey St., 
COOKE & CO., Sellin? Agta., 6 Cortland Street, 
JA.S. BEOGS & CO., Belling Agts. 8 Dey Street, 
NEW YOM5L. 
SEND FOR PRICED CATALOGUE. 




TOOLS for Machinists, Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of Tools yon require. TALLMAN As MeFADDEN, 

607 Market St., Philadelphia, Pa. 





TO ARTISTS. 

fTHB Government of Canada propose erecting- 
■*- in the grounds of the Parliament Buildings, 
at Ottawa, a bronze statue, nine feet high (9), of 
the late Sir George E Cartier. 

Parlies are invited to submit models. 2 ft. 3 in. 
in height, which must be accompanied Willi pro- 
posals for the bronze ftatui; eomple*e. 

A premium of one thousand dollars will he 
paid the parly whose model and proposal are 
accepted. 

The models must be delivered at I he Depart- 
ment of Public Works, Ottawa, on or before the 
1st day of January next. 

Copies of the conditions, etc., may be obtained 
on application at the office of the High Commis- 
sioner of Canada, No. 10 Victoria Chambers, Lon- 
don, S. W„ England, and to the Secretary of the 
Department of Pubno Works, Ottawa, Canada. 

F. H. ENNIS, Secretary. 

Department of Public Works, ) 
Ottawa, August, 1882. f 



$72 



A WEEK. $12a day at home easily made. Costly 
outfit free. Address True & C©., Augusta, Me, 



Xtr KIND INTHEWORID. 



OTHER MEllHOiVigPKt 



MOSS ENGRAVING COMPANY 



THIRTEEN YEARS 



f... fcNGRAV.N65 TOR tl .^p A a THIRTEEN YEARS ,^ .4 (T _ _ _ _ ,-.-,« — -, ..„.,,-,. 

*S«B*Sial^rafi«EVS^r SPEAKING TELEPHONES 



Uachine Kniv E) Q. 

•^ -^>-^d9§o-<-c- 

for papermilts.book binders, 

AfJOD W0RKINC AND AGRICULTUrJAL 
MACHV.ALSO VENEER KNIVES. 
CHEESE BOX RIM KNIVES. BARREL 
HEADING KNIVES SHINGIE AND WOOD 
CHIPPER KNIVES. MANUFACTURED BY 

TAYLOR STILES 8i CO. 
'. BIKEUVIkLE WARREN C0.NJ. 




AGENTS Wanted &'i|S ! r2«fhTfl9 

works of character; great variety; DUUftaQfc DlliICo 

low i n price; selling fast; needed everywhere ; Liberal terms. 

Bradley, Garretson & Co., 66 N. Fourth St., Philadelphia, l'a, 



PAYNE'S AUTOMATIC ENGINES. 




Spark Arrester. 

Itrliiible. dnrnblr. find eootiomical. wiU furnish a 
horsepower with one-third less fuel and water than any other 
en-dne built not fitted with an automatic cut-off. Send 
for Illustrated Catalogue tl A ,J 2, for information and 
prices. II. \V. PAYNE & ?M)NS, 

Box 1207. Corning. N. Y. 



40 



New no 2 alike Cliromo Visiting Cards, name 
on, 1 cents. Warranted best pack sold. Agents 
Wanted. L.. JONES & CO., Nassau, N. Y. 




A i) engine that works without 
Boiler. Always ready to be started 
and to give at «nce full power. 
SAI'KTY. ECONOMY 
CONVENIKNCE. 
Burns common (Jas and Air. No 
Steam, no coal, no ashes, no tires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful forall work of small stationary steam engine. 
Built in sizes of 2, <|. and 7 H. P., by SOU I.EICHE It . 
SCIIIJMM it CO., N.E. cor. 33d & Walnut Sts., Phila., 
Pa. A. V. i>l:i lining, 38 Dey St., New York, Agent. 



s1dToLONDON,BERRY^ORTON 

■ : • PHILA PA for- • 

THE BEST BAND SAW BLADE 



WlREfPter l0 BINGCO 



MANUFACTIIKEIIS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Oflice nnd Works: 



or ) 

st.Jj 



Office and Warehouse: 



I Send for . 
UILKESBAURE, PA.Jprf<« list ■} 87 LIBERTY ST., KEW YORK. 



THE AMERICAN BELL TELEPHONE COMPANY, 

W. H. FOIiBES W. R. DtllVKB, THKO. N. Va il, 

.President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuiton iinal hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns nnd controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or tli rough the author zed 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AM1UMCAN ICKlJi TKLKPIIONK COMPANY, 
it~> Milk Street, ISoMon, !M;i>im. 




SHEPAK1TS CELK1SKATED 

$60 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels. Twist Drills. Dogs. Calipers." Sun 
1-igln " dins Mnclniinj*, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

II. I*. SIIKI'Altl) <&- CO., 
34 1& 343 West Front St. Cincinnati, O* 



© 1882 SCIENTIFIC AMERICAN, INC 
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^Mutiixt %mtxum. 



[September 16, 18S2 




LOOK AT THE JAWS. 
So many Braces are now made to imitate the out- 
side appearance of our Barber Improved Patent 
Bit Brace, that people are liable to buy what they 
do not want if they are not careful to look at the 
Jaws. Our latest improvements have made this 
Brace absolutely perfect, and all who use such tools 
ought to know about it. Hereafter, every Bit Brace 
found in any market, with jaws as shown in the 
above cut, and bejiringout name, will be made of roll- 
ed steel, highly polished, and heavily Nickel-plated. 
The Head is of Lignumvitse. and the Revolving Han- 
dle of Rosewood. The Jaws are of forged and tem- 
pered steel, and will adapt themselves to any shape 
tool shank— round, square, or flat — and hold it with- 
out any fitting. When made with a Ratchet Attach- 
ment it will bore in places where there is not room 
to revolve the Sweep, a slight back and forth motion 
driving the bit in or out. We formerly used Iron 
Jaws, which wore out. All such we will now replace 
with Steel, sending them by mail, prepaid, on receipt 
of 25 cents. They are all one size, and will fit any 
Brace which we ever made. Oar Braces are for sale 
by nearly all Hardware Dealers. Those who do not 
have them in stock will furnihh them if requested. 
Price, from $1.75 to $3.25 each. Many Braces are 
sold for less money, but this is the only steel Brace 
in the market, and one of them is worth six of any 
other kind. We fully guarantee every Brace to be as 
herein stated. Save this notice, as it may not ap- 
pear again. 

Millers Falls Go,, 

74 Chambers St , New York. 



Steam Engines 

Simple, Reliable, and Economical. 

We sell a TWO-HORSE POWER 
ENGINE AND BOILER at $195, 

complete and ready to run. Bolier 
made entirely of Wrought 
Iron, and tested to 150 
pounds pressure to the 
square inch. Larger sizes 
at equfally low prices. 

Send for illustrated price 
list. 

Chas. P. Willard & Co., 

•20 La Salle Street, 
CHICAGO, ILL. 




W ood-working MHil- 

BSP Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, etc. 

BENTEL, MARCEDANT & CO., 

HAMILTON, OHIO, U.S. A, 



IPERA GLASSES 



Microscopes, Spectacles, 
Telescopes, Barometers, 
Thermometers, and Compasses. R. «A; J. BECK, 
^ - Manufacturing Opticians, Philadelphia, Pa. 
1ST Send for Illustrated Priced Catalogue. 



ROCK DRILLS & AIR COMPRESSORS 

a INCERSOLL ROCK DRILL CO., 

~ - NEW YORK. 



\V!W. A. HARRIS, 

PROVIDENCE. II. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKUlS-COltLlSS ENttLNE 

With Harris' Patented Improvement*), 
from 10 to 1,000 H. 1'. 




The"MONITOR." 

A NEW LIFTING AND NON- 
LIFTING INJECTOR. 
I 




Sendlor catalogue, 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AImo Patent 

EJECTORS 

OR 

Wat^r Elevators, 

For Conveying 

Water and Liquid. 

Patent Oiler*, Ln- 

briciitors, etc. 

DREYFUS, 

92 & 94 Liberty St., New York. 



LITTLE WONDER. 



(Adjustable diamond tool. 



and Shaped Diamond Carbon Points, indispensable for 
Truing Porcelain, Hardened Steel, Chilled Iron, and 
Paper Calender Kolls. Practical Mechanics and Paper 
Maters using thera pronounce thf m a marvel of theage, 
for efficiency and durability, doing that which no steel 
tool can do. After turning the Rolls, when inspected by 
a microscope, there is no perceptible wear. They are 
now extensively used in Rolling and Paper Mills, both 
in this country and in Europe. Send stamp for circular 
to JOHN DICKINSON, 04 Nassau Street, New York. 



THE 
BEST 



■THE€!EEi>WATCHCASE 



Double Screw Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHER & NOK1MS only, Trenton, N. J. 




At Low Prices. Large Assorted Stock. 
A. & F. BROWN, 43 Park Place, New York* 



NTCW AMERICAN. PJLE CO., 
PAWTUCKET R.\. U.S.A. 



USE THE BEST. QUALITY BEFORE PRICE. 

THE FILES OFTHIS COMPANY ARE THE BEST INTHE MARKET. 
SKILLED WORKMEN PREFER THEM TO HAND CUT. 

SOLD AT WHOLESALE IN EVERY STATE OF THE UNION. 

SATISFACTION GUARANTEED OR MONEY REFUNDED. 



ERICSSON'S 

New Caloric Puk Engine 

FOR 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WOUKS 

C. H. DEI.AMATER <fc CO., Proprietors, 

No. 10 Cortlandl Street, New York, N. T. 




COLUMBIA 

iicycles. 



Thousands in daily use by doctors, 
lawyers, ministers, editors, mer- 
chants, etc., etc. Sen* 3c. stamp 
for elegantly illustrated 36 page 
catalogue to 

THE POPE M'F'G CO., 
59V Washington Street, Boston, Muss. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



Sflg^ftgfgnfeicgag 






THE J. L MOTT IRON WORKS, 

SS and 90 BeeUmnn St., New York. 
Demarest's Patent Wafer Closets used almost 
exclusively in all fine work. Demur est's Water 
Closets, Latrine's and 1 1 opper's for public buildings and 
factories. l>Iotr 's Ce leu rated P orcelni n Li ned 
BiUhs unequaled for beauty and cleanliness. Sani- 
tary Gouils of all kinds. 



Stevens' Roller Mills, 

FOR ' 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NO YE MFG. CO., Uuflklo, N. Y. 




BOOKWALTEH ENGINE. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

8 HOKSE POWER 1840 00 

4M " - 280 00 

i<yi " " 35500 

gi^ " *. _ 44Q op 

tap" Put on cars at Springfield, O. 
JAMES LEFFEL & CO.. 

Springfield. Ohio, 
or 110 Liberty St., New York. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



U.W.JOHHC 

BUILDING FELT, 

FOR LINING UNDER FLOORS, SHINGLES, 
WEATHER BOARDS, ETC. 

STRICTLY FIREPROOF. 

In rolls of 75to 100 pounds each, S6lnches wide, two 
thicknesses, weighing 10 and 15 pounds to 100 square 
feet. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

Sole Manufacturers o f H.W.Johns' Genuine 

ASBESTOS ROOFING, STEAM PACKING, 

BOILElt COVERINGS, PAINTS, ETC. 

Special prices to large consumers. Send f or sample. 




Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c 

NEW HAVEN MAN OFACTUKINO CO., 
.New Haven. Conn. 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Kngineers. 

Asbestos Material*, Fiber, Millboard, 

Packing, and Cement. 

Address CHALMERS Sl'ENCE COMPANY, 

23 John Str«et, New York. 



giM^UGHTNING 1 
- I CENTRE REAMER 



This Tool will be appreciated by every machinist. It 
is accurately made, of the Best Steel, and is of the most 
approved form. PRICE 50 CENTS. 

W1LKY & RUSSELL MFG. CO., 

GREENFIELD, MASS. 

Makers Lightning Screw Plates, Bolt 
Cutters, Fine Taps and Dies, etc. 




NUT TAPPING 

MACHINE. 

DURRELL'S PATENT. 

No. 1 Machine, 900 lb., 7 spindles. 
" a " 1,050 " 1 
"2 " 600 " 3 

Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOWARD Hit OS.. 

Fredonia, N. Y. 



~E" O H SAIiBI 

One 80 Horse Power Root's Sectional Safety Boiler. 

J. A. FAY 4 CO., Cincinnati, O. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A.SHERMAN'S method. Ofllce, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 




PATENT QUICK 

Adjustable Stroke 

SHAPER8 

Can be Changed while in Motion. 
E. GOULD & EBERHARDT, 

NEWARK, N. J. 



INDUSTRIAL EXHIBITION.-The Agricultural 
Society of South Carolina, Charleston, S. C. Bids wanted 
for Power. Lights, and Restaurant Privilege. Bids will 
be received by the Committee, addressed as below, up to 
Oct. 15, for furnishing the necessary Lights and Power 
for the Exhibition, Nov. 21-Dec. 16, 1888, and for the privi- 
lege of the Restaurant. Exhibition will continue four 
weeks. Attendance at last Exhibition over 40.000. Speci- 
fications and details furnished by C. I. WALKER, 

Chairman Committee, Charleston, S. C. 



PI 



\ J\U\ 



— . THE STANDARD 

WAlfES A PERFECT JOINT 



THE PORTER-ALLEN 

High Speed Steam Engine. 

' ADDRESS 

SO0THWARK FOUNDRY tfc MACHINE CO. 
430 Washington Ave., Philadelphia, I'a. 



■R"RATTY'S oaGANS . Z 7 stops, 1126. Pianos, 1297.50. 
„ ° Factory running day & night. Catalogue 

free. Address Daniel F. Bentty, Washington, N.J. 




WITHERBT, RUGG & RICHARDSON. Manufacturers 
of Patent W ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



WHEELER'S PATENT WOOD FIT.LEP 

Fills the pores of wood perfectly, so that smooth finish 
is obtained with one coat of varnish. Send for circular. 

SILICATE PAINTS. 
Most durable in the market. Sold In Paste, only needing 
thinning with Raw Oil or Turpentine, one gallon pro- 
ducing two gallon's of pain't. Send for sample card 
of colors. BRIDGEPORT WOOD FINISHING CO., 
40 Bleecker Street, New York. 



Wmffm 



Address JOHN A. ROBBLING'S SONS, Manufactur- 
ers/Trenton, N. J ., or 117 Liberty Street, New York. 

^vheelsand Rope for conveying power long distances- 
Send for circular. 



Engineering, Physics, Chemistry. 

SWAKTHMORE COLLEGE. 

Thorough courses of study in new buildings, erected for 
the purpose, with fully equipped workshops, laboratories, 
lecture and draughting rooms, each planned with special 
reference to its intended use. Latest and best appara- 
tus, machinery, tools, etc. Experienced and painstaking 
instructors. Usual degrees. Also Classical and Literary 
courses of study and a course for Teachers. Ten miles 
f rom Philadelphia by rail. Charges moderate. Care of 
Friends. For full particulars, address any of the Pro- 
fessors, or EDWARD H. MAG ill, A.M., President, 

SWAKTHMORE COLLEGE, SWARTHMORE, Pa. 

KORTING UNIVERSAL 



DOUBLE TUBE. 




INJECTOR 



( FOR BOILER FEEDING. 
Operated by one handle, 

WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 



PHILADA., 12TH & THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COL., 194 FIFTEENTH ST. 
RICHMOND, VA., 1419 MAIN ST. 



NEW YORK, 109 LIBERTY ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO, 2 CALIFORNIA ST. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN.V. Pres't. J. HI. ALIjEN. Pres't. 
J. B. PIERCE, Sec'y. 



JPRIGHT DRILLSiS? 

"SS™ h.bickford. 
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